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Features eee 


NEW ENGINES AT 
THE BOAT SHOW 


MAKING ROLLS-ROYCE 
ALUMINUM ENGINES 


NEW MACHINES AT 
SAGINAW STEERING 
DIVISION OF GM 


RUST-PROOFING CARS 
AT CHRYSLER PLANT 


Inside 
Rolls-Royce P 


Engine Assembly Line Uses 
Trolley-Mounted Fixtures 
Rolled by Hand Along a Short 
Length of Track 
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MANAGEMENT .- - PRODUCTION 
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Bore 23 holes on 1 machine 


Heald Mode/ O Bore-Matic 
so/ves multiple-hole Borizing problem 
with interchangeable Multi-Spindle Heads 


23 holes, 


3570” in diam 


lo prec mion bore 


Tr Problem 


ranging from .0305” to 


eter. in) medium-hard aluminum = gear-box 
plates, with a tolerance of .0005” on diameter 
and .0009” on centers—also to bore 12 


similat holes in a mat hing plate 


The Solution—a Heald double-end Model 
O Bore-Mati« equipped with two 
changeable Multi-Spindle boringheads. As 


the 2 ) 


sets of inter 


shown in the drawings at the right 
hole plate is precision Borized to the required 
tolerances in only three operations, using an 
indexing cross-slide and with all holes accu 
rately positioned by cross-slide index and 
spindle location. One set of Multi-Spindle 


heads is used for the 


My!= pe 


HEALD 


first two operations—then spindle plates are 
changed for the final operation. The second 
set of spindle plates also finishes all bores in 
the 12-hole plate in two operations. Average 


production is LO parts per hour. 


Heald Multi-Spindle boringheads consist 
of interchangeable spindle plates, precision 
bored to mount the desired number of minia- 
ture Red-Head boringheads whic h are belt- 
driven from a single motor. This arrangement 
permits simultaneous Borizing of multiple 
holes with center distances as close as %,” 
lo save production time and cost on your 
multiple-hole borizing jobs, ask your Heald 
engineer for complete information on Model 
O Bore-Matics 


It PAYS to come to Heald 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co 


Lansi g 


Worcester 6, Massachusetts 


Milwaukee New York Philadelphia * Syracuse 
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cycle using spindle plates 


No. 1 and 2 
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and bore 14 holes 


Bore two locating holes 
single-end cycle using spin 
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place spindie plates N 
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AUTOMOTIVE 


In the quenching of alloy steels, 
several points require consideration, 
among them being the size and 
shape of the piece, the type of steel 
involved, the quenching medium, 
and proper agitation of the quench- 
ing bath. 

The composition of the steel has 
an important bearing on the selec- 
tion of a quenching medium. As an 
example: shallow-hardening steels 
require a fast cooling rate, whereas 
deeper-hardening steels require pro- 
eressively slower rates as the alloy 
content increases. 

Three commonly 
quenching media for alloy steels are 
These are dis- 


water, oil, and air. 


cussed below in the order of quench- 


ing severity: 


(1) WATER. Since shallow-hardening 
steels require fast quenching rates, 
water is the quenching medium used 
to harden them. Agitation is gen- 
erally used to help in obtaining the 
The of 


brine solutions have proven benefi- 


desired cooling rate. use 


cial when sufficient agitation cannot 
be obtained. It should be noted that 
the quenching rate drops as water 
temperature is increased. The range 
of 70 deg to 100 deg F 


mended. 


recom- 


‘ 
(2) OIL. An oil quench cools more 


slowly than water, and faster than 


BETHLEHEM STEI 


"stributor 


used types of 


Bet 


COMPANY, 


KNOW YOUR ALLOY STEELS... 


This 


basic facts about alloy steels. 


is one of a series of 
is elementary, we believe it u 
field, including 
revieu 


fion 


im {hi men o 


find it useful to 


air. Oil-hardening steels can be hard- 
ened with less distortion and greater 
safety than water-hardening steels. 
Mineral oils are generally used be- 
cause of their low cost and relatively 
stable nature. 

(3) AIR. If sufficient alloying ele- 


present, critical cooling 
the 


ments are 


rates are decreased to extent 
that certain steels can be quen hed 
in either still or forced air. 

While the choice of quenching 
of 


there is another factor that should 


medium is prime importance, 
not be overlooked. This is the agita- 


tion of the quenching bath. The 
more rapidly the bath is agitated, 
the more rapidly heat is removed 
from the steel, and the more effec- 
tive the quench. 

Bethlehem metallurgists will 
gladly help you with any problem 
related to quene hing or other phases 
of heat-treatment. They are men of 
long practical experience in this 
field, and they understand fully the 
advantages and limitations of each 
method. Always feel free to call for 
their services; their time is yours, 
without obligation. 

Remember Bethlehem, too, when 
you are next in the market for AISI 
standard alloy steels, spec ial-analy- 


Sis steels, or carbon erades. We are 


always in a position to meet your 


needs promptly : 


BETHLEHEM, PA. 


em Stee Export ¢ rporatior 


BETHLEHEM STEEL 
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How | B&W JOB-MATCHED TUBING 


helps you make a better product 


The complete range of sizes and types of finish 
plus close tolerances prov ide freedom of design... 
helps you make a better product 

. Quality controlled from start to finish helps pro- 
vide a wide range of end use possibilities . . . bel ps 
you make a better product 

. Controlled mechanical properties provide flexibil- 
ity of design... helps you make a better product 


These are just some of the reasons why it pays to spec- 
ify B&W Job-Matched Tubing. 


Call your local B&W District Sales Specialist, or 
write for Bulletin TB-361 for full information. The 
Babcock & Wilcox Company, Tubular Products Di- 
vision, Beaver Falls, Pa. 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 


TA-9027-G3 
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Features eee 


WV National Motor Boat Show VW Metal Finishing in the 
New Developments in power plants for rec- Body-Building Plant 
reational boating are described by Charles Applications of coated abrasives in automo- 
A. Weinert. This article supplements the bile body plants are described in an inter- 
marine engine story that appeared in the esting article by Joseph R. O’Neil, of the 
January 15 issue of AUTOMOTIVE INDUs- Carborundum Co. Various types and shapes 
TRIES. Page 57 of coated abrasive products are discussed. 


72) 


Page 72 


Producing the Rolls-Royce Engine 
Output at Rolls-Royce is relatively small Preventive Maintenance Improves 
and there are frequent changes in design. Quality in Modern Foundry 
Versatility of equipment is important be- A thorough preventive maintenance pro- 
cause some machines make up to 20 differ- gram in effect at Pontiac Motor Division’s 
ent parts in a week. David Scott is the foundry in Pontiac, Mich., is paying hand- 
author. Page 60 some production and quality dividends. 
Page 74 
SAE Annual Meeting 
The first part of a report on activities at Versatile New Vehicle 
the Society of Automotive Engineers’ an- A newly developed unit that has many uses 
nual meeting appeared in the February 1 is described and illustrated in an interest- 
issue of AI. This issue contains the second, 


« > 2 ; ar ° . Y« o>] 

and concluding, part of the report. Page 63 Solin Rolling of Axle Shafts 
Heat Treatment of Fuller The results of cold roll-forming to produce 
ree splines on axle shafts and the Michigan 
Transmission Parts Roto-Flo process at the Tractor and Imple- 
Application illustrations accompany an in- ment Division of the Ford Motor Co. are 
teresting article that describes heat treat- covered in this article. Also given is qual- 

ing truck and tractor transmissions. ity control and tolerance information. 
Page 69 Page 


17 New Product Items, 
and Other Features Such as; 
Farm Equipment, News of the Machinery 


Industry and a new feature... “Manufac- 
turers’ News.” 


ing article. Page 76 


oland 
fe 


Body Rust-Proofing at Chrysler 
With the production of 1960 models, Chrys- 
ler Corp. has incorporated an extensive new 
rust-proofing system into its body-building 
operations. Page 70 
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Smaller Compacts Due ' 

Four Millionth Rocket Engine....... 

Dodge January Sales Increase 

7 Dealer ‘Sins’ 

Canadian Output of Trucks Up .. 

Ford Profits Rise 

GM Sales 2nd Highest in History 

4-Day Strike at Chevrolet 

4 Wheel Drive “Bronco” 

Ford to Build Two Plants 

N. Y. Dealer to Sell Russian Cars . 
Davidson to Close Plant 

French Output Sets Record , 
Parts, Service Dept. Divided by AMC 
Smog Battie Solution Nearing 

60 Ib of Aluminum in Valiant 

Quality Control at Pontiac , 
Thompson Developing Cheaper futnaberene 
Plant Addition 

Missile Air Cushions Ordered r™ Martin 
Westinghouse Supplies Wind Tunnel Units 
Vigilant Fighters Ordered by Navy 

Triple Deck Ford Rail Shipment 

Aerojet Establishes New Materials Division 
Thiokol to Produce Minuteman Engine 
RCA Gets Contract For Missile Tracking 
Cessna'’s 1959 Sales 

Anti-Skid Brakes Called Jet Needs 

250 MPH for Helicopters 

Jot Passengers vootested from Weather 


Chance Vought Gets Crusader Contract... 
NASA Names Ames to Research Post 


Calendar of Coming Events 

Letters to the Editor 

News of the Automotive and Aviation Industries. 
By C. B. Campbell 

Tabloid 


Men in the News .. 


Editorial Page. By Nertiey w. Berelay 
Farm Equipment. By Kenneth Rose 


News of the Machinery Industry. By Charles A. Weinert ... 


New Plant and Production Equipment 
More Government Contract Awards 
New Automotive and Aviation Products 
Industry Statistics 

Observations. By Joseph Geschelin 

On Our Washington Wire 
Manufacturers’ News 

Advertisers Index 

Free Literature .. 
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CHEVROLET'S EXCITING 
NEW REAR-ENGINE 


CORVAIR 
TAKES ROUGH-RIDER 
ROADS IN STRIDE! 


New CORVAIRS roll ruggedly over GM Prov- 
ing Ground test roads, designed to torture 
the cors beyond whot ordinary roads, how 
ever bod, will ever impose. CORVAIR tokes 
it because of the care that goes into com 
ponents before assembly. 


Automotive INpustries. February 15, 1960 


Every General Motors car component has to meet GM 

reliability standards and every inch of GM Steel Tubing is tested 
beyond specifications. In the new CORVAIR you'll find this 
superlative tubing used as main fuel lines, mast jackets. brake 
lines, crankcase ventilator tubes, accelerator control idler lever 
rods and manifold heater air intake pipes—helping to maintain 


CORVAIR’S reputation as unique among the new compact cars. 


GM Steel Tubing Engineers take every precaution to insure 

that this is the cleanest tubing vou can buy, and automotive 

people find added assurance in the fact that GM Steel 

Tubing comes from America’s largest manufacturer of refrigeration 
tubing. The same high standards apply to every piece of 

GM Steel Tubing regardless of end use. Ask a GM Steel Tubing 
Sales Engineer for all the details. Rochester Products 

Division of General Motors, Rochester, New York. 
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combine your grinds in 
NORTON machines...like these 





Grinding a steering knuckle on a Norton Type CV-4 Angular 
Wheelslide Grinder with a dual wheel setup. Norton machines of 
this type offer unlimited opportunities to save time and effort when 


Grinding three stem pinion diameters on a Norton Type CTU 
Cylindrical Grinder. This multiwheel setup grinds three diameters in 


a single plunge cut, eliminating the need for separate operations. 


Norton automatic truing substantially increases the efficiency of grinding several diameters, adjacent radii, and shoulders. 


multiwheel grinding. 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories + Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 
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like these... 








Grinding multiple diameters on a crankshaft, this Norton 
Type CM-1 Multiwheel Grinder finishes the job in about the same 
time it would take a conventional machine to grind just one of these 
diameters. The massive wheel spindle holds a number of 36” 
wheels, properly spaced, within a wide span of 30”, 























| a 


If you’re producing multi-diameter parts by grinding one 
O.D. at a time, here’s a fact worth all the consideration you can 
give it: 

A single Norton Cylindrical Grinder will grind several sur- 
faces at the same time — replacing two or more ordinary single- 
wheel machines and saving you considerably on purchase costs, 
operating costs and floor space. 

On Norton center-type cylindrical grinders with straight or 
angular wheelheads, single or multiple wheels can be used to 
grind several surfaces simultaneously including tapers, 
shoulders and plain or contoured diameters. Where wider wheel 
spacing is required, the heavy duty Type CM-1 Multiwheel 
Grinder can be used to good advantage for high speed, high 
production O.D. grinding. 

Among the many time-and-money-saving features engineered 
by Norton for these machines, push-button actuated automatic 
wheel truing is one of the most outstanding advancements. This 
device provides close, uniform control of the amount of wheel 
face removed by the truing diamond, and trues the whee! or 
wheels either straight or formed, with speed and precision. 

Get further facts on how Norton cylindrical grinders are 
bringing new efficiency and economy to O.D. grinding through- 
out industry. Your Norton Man, a trained grinding engineer, 
will be glad to show how these multi-grind, multi-wheel ma- 
chines can benefit your own production. NORTON COMPANY, 
Machine Division, Worcester 6, Mass. 

District Offices: Worcester, Hartford, Cleveland, Chicago, 
Detroit. Jn Canada: J. H. Ryder Machinery Co., Ltd., 
Toronto 5. 


MACHINE TOOLS 


75 years of... Making better products 
...to make your products better 


' 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — G & E DIVISION: Shapers + Gear Cutting Machines + Gear Induction Hardeners 
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MACHINES ON THE MOVE... 


CALENDAR 


OF COMING SHOWS AND MEETINGS 





Autorama, Hartford, Conn Feb. 17-22 


ASME Gas Turbine Power and Hy- 
draulic Conference, Rice Hotel, 
Houston, Tex. Mar 6-9 


Pacific Automotive Show, Denver, 
Colo Mar 


SAE Passenger Car, Body and 
Materials Meeting, Sheraton 
Cadillac Hotel, Detroit, 
Mich. ; Mar 


SAE National Production Meeting, 
Statler Hotel, Cleveland, O 
Mar 


Material Handling Institute, spring 
: meeting, Pittsburgh-Hilton Ho 
; tel, Pittsburgh, Pa. M: 

American Power Conference, Hote! 


Sherman, Chicago, III. Mar 


Industrial Truck Association, spring 
meeting, Pittsburgh-Hilton Ho 
tel, Pittsburgh, Pa. Mz 


Nuclear Congress and Atomic Ex 


GEARS to match the speed, size, and Sowen, Comesem, New Vert, 
power of modern machines are a _e es 
Fairfield specialty. This is possible SAE National Aeronautic Meeting, 
because Fairfield is a leader in utilizing Hotel Commodore, New York, 
the most advanced methods, machines, aiid Apr 
and techniques for producing better SPI Western Section Conference, 
gears. By specializing exclusively in New Riviera Hotel, Palm 
“Fine Gears Made to Order’, Fairfield Springs, Calif. Ap: 
has become one of America’s largest Air and Space Exposition, Sports 
independent producers of these parts. Arena, Los Angeles, Calif... Apr 
If you use gears in the product you International Automobile Show, Col- 
make, we believe it will pay you, as it iseum, New York, N. Y....Apr 
has others, to become acquainted with Aine Cities 66 tutetitic 
FAIRFIELD—the place where fine Techniques, Cleveland-Sheraton 
gears are produced to meet your Hotel, Cleveland, O. Apr 
specifications EFFICIENTLY, ECO- eins tities Diaians Gis. ante, 
NOMICALLY! Fairfield’s production tive Gaateseten. Qhatter Uretat, 
facilities are unexcelled. Call or Write. Detroit. Mich. age. é 


FAIRFIELD ASME-SAM Management Confer 


ence, Statler Hilton Hotel, New 


MANUFACTURING CO., INC. York, N. ¥ Apr 


2303 South Concord Road e Lafayette, Indiana ASTME Tool Show, Detroit Artil- 

TELEPHONE: 2-7353 lery Armory, Detroit, Mich..Apr. 

American Society Mechanical Engi 

A “PLUS VALUE” IN ANY PRODUCT neers, Maint. and Plant Confer 


ence, Chase-Park Plaza, St 
Louis, Mo Apr 


American Welding Society, 41st an- 
nual Meeting and Welding 
Show, Biltmore Hotel, Los An- 


“ _— - SS geles, Cal Apr. 25 
I\\\ / torte f IN American Foundrymen’'s Society, 


Castings Congress and Exposi- 








Cjears and Differentials Made to Order for: ay Convention Hal ne ee 
— a ay ° 


TRACTORS * HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES 
MINING MACHINES * ROAD GRADERS © BUSES © STREET SWEEPERS * INDUSTRIAL LIFT TRUCKS 
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PEAK POWER OUTPUT FOR HEAVY-DUTY EQUIPMENT... 


HYDRA- DRIVES. 


POWER SHIFT TRANSMISSIONS 





and TORQUE CONVERTERS 


Rockwell-Standard’s Hydra-Drives units make hard work easy for 
heavy-duty equipment. The result... smooth, efficient, economi- 
cal operation. A torque converter and 4-speed transmission in one 
compact package, the Hydra-Drives Power Shift Transmissions 
have been proved in hundreds of vehicles. They eliminate engine 
lugging and heavy shock loads. A 3-to-1 torque multiplication 
makes starting fast and effortless—even with heaviest loads. 

Just a flip of the operator's lever accomplishes power shifts 
without interruption of the power flow. Automatic features of the 
converter and ease of power shifting simplifies operator training 
and lengthens vehicle life. 

With four speeds forward and reverse, the Hydra-Drives 
Power Shift Transmissions are ideally suited for vehicles which 
must travel in both directions during a normal work cycle 

Hydra-Drives Torque Converters are the simplest, most effi- 
cient made. They can be matched with any transmission for easier, 
more efficient operation. 


HYDRA-DRIVES 


Transmission 


Four speeds forward and 
reverse. 


Full power shifting. 
For equipment up to 175 h.p. 


HYDRA-DRIVES 
Torque Converter 


@ 3-to-1 torque multiplication. 


@ Available separately, or with 
Hydra-Drives Transmission. 





@ For vehicles up to 500 h.p. 




















HYDRA-DRIVES 


CcbDEes 


Transmission 


@ Four speeds forward and 
reverse. 


@ Power shift in each range both 
forward and reverse. 


@ For equipment up to 250 h.p. 


HYDRA DRIVES 


ROCKWELL-STANDARD CORPORATION 


TRANSMISSION AND AXLE DIVISION 


DETROIT 32, MICHIGAN 


Products of ROCKWELL-STANDARD Corporation 
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Take a cost-wise look at your assembly operations, 


count on 


MORE TYPES OF FASTENERS Continental Assembly Special- 
ists are unbiased toward any particular types . . . Continental 
makes all types. The fastener they recommend for your job 
is the one proved best by careful cost analysis. 

MORE STANDARDS IN STOCK Continental can supply any 
recognized standard type, style or size. Also, many fasteners 
ordinarily considered available among the 
millions of screws constantly in stock to meet needs of Con- 


“specials” are 


tinental customers. 


MORE “SPECIAL” Continental is known 
throughout industry as the - leads in 
production of special designs. Continental is also your supply 


CONTINENTAL 


SCREW COMPANY, NEW BEDFORD, MASS. 


HOLTITE FASTENERS 


EXPERIENCE 


“specialist in specials,” 


@eoeeereeee eee eee eee eee eee eer eee eee eee eee ee ee Oe 


HY-PRO TOOL COMPANY ... DIVISION 
RESEARCH ENG. & MPFG., INC. SUBSIDIARY 
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source for special-purpose fasteners, such as HOLTITE 
NYLOK Self-locking Screws. 

MORE “’SPECIAL’’ PRODUCTION FACILITIES With Conti- 
nental’s modern, precision controlled equipment, many special 
shaped screws formerly machined from bar stock can be pro- 
duced faster, at lower cost — with higher tensile strength and 
excellent surface quality. 


Let Continental Assembly Specialists analyze your operations 

and help you find cost-saving opportunities that are often 

overlooked. You'll see why fastener users everywhere agree, 

“You can count on Continental.” Write or phone: Continental 

Screw Co., 451 Mt. Pleasant St., New Bedford, Massachusetts. 
AND SLOTTED HEAD 


wy WOOD * MACHINE * TAPPING 


C THREAD FORMING * 
SEMS * NYLOK 
HY-PRO PHILLIPS 
INSERT BITS AND HOLDERS 


HOLTITE PHILLIPS 
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give the gentleman what he wants... 


When the gentleman, the great automotive industry, calls for piston rings, 
Thompson Products RAMCO DIVISION gives him the complete package. 
That package includes piston ring engineering facilities backed by the 
world-renowned Thompson Ramo Wooldridge organization; it includes 
precision, capacity and delivery insurance that only the world’s most 
modern ring plant could deliver. Such a plant is the new Ramco Division 
Plant in Manchester, Missouri. We'd like to have you see this plant in 


] 


person, or if you can’t, through our new booklet, “Most Modern Ring 


Plant.” May we send you a copy? 


Piston Rings by THOMPSON PRODUCTS RAMCO DIVISION 


Thompson Ramo Wooldridge inc. + pp. o. Box SiS 


Dept. H, St. Louis 66, Mo. 
AUTOMOTIVE GROUP — 


THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS 
LIGHT METALS MICHIGAN DIVISION VALVE DIVISION RAMCO DIVISION MOTOR EQUIPMENT 
DIVISION MANUFACTURING DIVISION 


Copyright 











DIE CASTING 
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NEW DURA-PLATE ELECTROPLATING 


ANODIZING 


Everything’s done on virtually one continuous as- 
sembly line—from die casting or metal stamping to 
the gleaming finished part. 

Every process is under one roof: Extensive facili- 
ties for precision die casting parts of any shape and 
sizes up to six feet in length . . . an array of presses 
for stamping parts of any metal . . . complete facili- 
ties for rolled sections . . . and efficient assembly line 


Ss &€QaA EL 
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METAL STAMPING 


POUSHING PAINTING 


processes for polishing, anodizing, painting and elec- 
troplating with new Dura-Plate. 

Two plants, strategically located in Syracuse, 
New York and Elyria, Ohio, offer the same complete, 
under-one-roof facilities to speed delivery of your 
parts to meet your schedules right on time. So what- 
ever your product, write or phone Brown-Lipe- 
Chapin, Syracuse, New York for prompt information. 
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LETTERS 








Readers’ opinions or requests for additional information on material appearing 

in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 

column. No unsigned letters will be considered, but names will be withheld 

on request. Address Letters to the Editor, AUTOMOTIVE INDUSTRIES, 56th & 
Chestnut Sts., Philadelphia 39, Pa. 


LOOKING BACK 


Thank you for sending your best 
wishes in connection with my new 
job. This is very much appreciated. 

Whenever I see a letter from the 
Chilton Publications, I become pos- 
itively nostalgic. As a youngster, I 
lived at 20 N. 50th St. in Phila- 
delphia. I can well remember when 
I crawled over the girders and 
beams when Chilton built their 
first plant, as I recall at 49th and 
Market Sts. 

I was personally involved in the 
discovery of the use of waterproof 
sandpaper for rubbing out rough 
stuff and rubbing varnish in the 
automotive industry and refinish 
shops. I recall that I learned very 
early back in 1921 that your mag- 
azine was the publication that 
catered to this trade. I believe our 
first ad was placed in your maga- 
zine, which we have used ever 
since. So you see I have a good 
recollection of many things con- 
cerning Chilton and thus appre- 
ciated your letter accordingly. 

J. C. Duke 

Executive Vice President 
Minnesota Mining & Mfg. Co. 
St. Paul 6, Minn. 


WORK HANDLING 

Weare shortly going to press 
on a new report “Applications of 
Work Handling Equipment to 
Pressworking Operations.” 

We would like to use an illus- 
tration which appeared as Fig. 1 
on page 43 in an article entitled 
‘Automatic Press Feeder In- 
creases Output and Eliminates 
Hazards” in the May 15, 1952, 
issue. 

We would greatly appreciate a 


whole plate block-making print of 


this illustration, a photocopy of 


which is attached. 
J. E. D. Bell 
Publications Section Head 
Production Engineering Re- 
search Association of 
Great Britain 
Melton Mowbray 
Leicestershire, England 
© Sorry, but we don’t keep old 
photographs this long.—Ed. 


We certainly appreciate the cov- 
erage you gave our new engines 
in your August 15 issue. We have 
had several comments on the pub- 
licity which has been given this 
new engine design in many publi- 
cations to the trade. 

R. T. Jennings 
Merchandising Mer. 
Truck Division 

GMC Truck & Coach Div. 
General Motors Corp. 
Pontiac, Mich. 


PRODUCTS GUIDE ISSUE 

We are very much interested in 
the 1960 Products Guide published 
in the Dec. 15, 1959 issue. It will 
be a big help to our Engineering 
Department in securing new ven- 
dors. 

We would appreciate a copy of 
the guide which we may place in 
our file so that it would be readily 
available and accessible to the De- 
partment. 

J. E. Kachnik 
Assistant Chief Engineer 
J. I. Case Co. 
Churubusco Works 
Churubusco, Ind. 

@ Copy is being sent to you.— 


Ed. 
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STANDARDIZE 
100% 
ON SOUTHERN 
FASTENERS 


For materials movement that is power- 
driven, mechanical or manual, it will 
pay you to standardize 100°> on South- 
ern fasteners. Southern Screw's proven, 
industry-acclaimed pallet system for 
bulk fastener movement and storage 
promotes multiple advantages that 
show up on the profit side of your books. 
And there's no extra charge for this 
Southern service. Your bulk fastener 
shipments arrive on 30" x 30" two-way 
entry disposable pallets to which are 
steel strapped 36 heavy-duty bulk car- 
tons, each 9" x 9" x 62". Individual 
cartons are 275+ test corrugated 
board, with telescopic top. Thus you 
can use each carton at two different 
production line stations. 

Cash in now on these and many other 
advantages of standardizing 100°% on 
Southern fasteners for more profitable 
operation. Southern screws are 100% 
USA-made of finest quality USA materials. 
Ask for Southern's new bulk package 
chart BP-2 when you send your order 
or inquiry to Southern Screw Company. 
P. O. Box 1360, Statesville, N. C. 


Manufacturing and Main Stock 

in Statesville, North Carolina 
Warehouses: New York * Chicage * Dallas * Los Angeles 
Machine Screws & Nuts * Tapping Screws «+ 
Wood Screws + Stove Bolts * Drive Screws « 
Hanger Bolts + Carriage Bolts * Dowel Screws 


COMPANY 


ORTH CAROLINA 


Stareswnct 
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Cleco air tools range in 
type and size from a 
small precision die 
grinder (length: 47 ins. 
— weight: 12 ozs.) to 
custom-designed multiple 
spindle assembly units. 
This complete line 
includes Cleco’s 
amazingly unique 
Clecomatic* screwdriver 
— nut-runners and 
nutsetters. The 
completely automggit 
air tools with positive 


torque control! 




















Cleco air tools are as 
quiet, as light weight, 
as economical, and as 
maintenance free as 
a tool can be and still 
do the job it was 
designed to with more 
efficiency than its rated 
capacity calls for. This 
is a true characteristic 
of Cleco Tools 
their job performance 
ally exceeds your 


ost critical demands 


To see how well a Cleco 
production-proved 

tool can do your job, 
call your Cleco® 


representative for a 


\ 
demonstration-tryout. 


So \ / ‘a i Ry = 
A Division of REED ROLLER BIT COMRANY-P. 0: BOX 21 *HOUSTON 1, TEXAS 
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For new design 





flexibility... beauty 





... long life! 


SPECIFY SHARON STAINLESS 


Sharon Stainless Steels have proved through use to be of consistent | 
high quality, uniform, bright and smooth with a dense finish. For 

both interior and exterior fittings you will find Sharon can supply 

your need exactly with the tolerance, drawing ability and finish your 

fe) gole | eon ana -te 10] [4 -s-Wh ie] ae -4a-t-h¢-1-) a-J eo) ol-1-1 -lalemeleic-leliliam 


Consider too, Sharonart*, Sharon Steel's exciting new rolled-in surface patterned 
steel—opening a new breadth of design flexibility for the automotive designer 
Sharonart*, made of stainless steel will reflect an infinite variety of color and texture 
combinations. Many beautiful patterns available. 


For the stainiess you need to make your product better—get in touch with your 
Sharon representative—or write us direct. Sharon Steel Corporation, Sharon, Pa. 
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Two outstanding achievements for 1960: 
New compact Corvair by Chevrolet! 


New compact electrical equipment 


by Delco-Remy! 
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Delco-Remy has contributed importantly The new Corvair equipment by Delco-Remy includes ¢ Generator 
. * Regulator ¢ Cranking Motor « Distributor «¢ Ignitior 

to the new Corvair by Chevrolet. New, Coils * Horns ¢ Flexible Cable Controls « Directional Signal 

lightweight, high-performance electrical and Control Switches « and Delco Battery 

components were specially designed by 

Delco-Remy for this revolutionary car. Delco Re Vy 


Traditional cooperation between engi- 


neering groups rapidly resolved the eum thelebebeta te the. &éébe 
many problems of weight and space. DIVISION OF GENERAL MOTORS, ANDEF ’ NDIANA 
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Columbium 


makes possible 


this unique 


new 


fine-grained 


carbon steel 
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Compare fine-grained GLX-W with the steel you use 


Great Lakes adds a precise amount of columbium to 
good-quality carbon steel. The 


For proof on how GLX-W can cut your production 
result is fine-grained costs, write, wire or phone Great Lakes Steel Corporation, 
GLX-W steel. Here’s how GLX-W compares with mild Product Development Division, Department J. 

-arbon steels . 
e GLX-W is 50-1007 stronger 
e Has greater notch toughness 


GREAT LAKES STEEL 
e Has excellent weldability 


Detroit 29, Michigan 
e Is as ductile as other carbon steels 
e Permits designers to reduce weight up to 35%. 


Great Lakes Steel is a Division of NATIONAL STEEL CORPORATION 
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MORE SPACE FOR ACCESSORIES 


* 


lat 


\ 
7 
NY 


with the Eaton Crankshaft-Driven 
Power Steering Pump 


By eliminating the need for mounting brackets, pulleys, and v-belts, the 
Eaton Direct Crankshaft-Driven Power Steering Pump saves valuable under- 
hood space. The oil reservoir is remotely mounted—out of the way. Direct 
crankshaft drive provides power for steering under all conditions; eliminates 
the need for belt adjustments. 


The Eaton Crankshaft-Driven Pump is an advanced version of the basic Eaton 
Roll-Pump design which has been performance-proven in operation on many 
leading passenger cars, motor trucks, and tractors. High efficiency, dependa- 
bility, quiet operation, and low cost maintenance are tangible benefits inherent 
in this design. 


If you are concerned with improving steering performance while cleaning 
up engine front end design and gaining additional under-hood space, call on 
us. Your inquiry will receive immediate attention. 


PUMP DIVISION 
EAT a MANUFACTURING COMPANY 
9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 


”) 
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Quality ... the best 


Fight the cost of “Stick-Slip” with Sunoco Way lubricant 


“Stick-slip’’, the alternate grab- 
bing and releasing of slow-moving 
carriages, can seriously score ma- 
chine ways and ruin fine work- 
piece finishes. 

Avoid this trouble and expense 
with Sunoco Way Lubricant, 
known throughout the world for 
its ability to cure “stick-slip”’. 
Special ingredients in Sunoco Way 
Lubricant form a durable, rein- 
forced lubricating film along the 
mating surfaces. Result: There is 


economy of all 


no metal-to-metal contact even 
during week-end shutdowns; ma- 
chines start easily; carriages move 
without intermittent grabbing. 
You GET FINER FINISHES, FEWER 
REJECTS. 

Ask your Sun representative 
to show you how others have 
benefited by using Sunoco Wav 
Lubricant. Or write to Dept. AA-2. 
SUN OIL COMPANY, Philadelphia 3, 
Pa. In Canada: Sun Oil Company 
Limited, Toronto and Montreal. 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 
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New maximum-safety, self-checking relay iy 


prevents losses due to burner safeguard 


failure and resulting explosions. 





The Honeywell Protectoglo* Relay offers you the most 
fail-safe protection yet devised for industrial burner safe- 
guards 
flame safeguarding! Never before has a flame safeguard 
offered you such low-cost assurance against explosions 
and downtime. Compared to the Honeywell R4075, all 
other continuous process flame safeguards are obsolete! 

In other flame safeguards, safe-start, self-checking net- 
works operate only during start up or recycling. The new 
R4075 unit operates constantly. It will cause an immedi- 
ate safety shutdown and sound an alarm if the sensing 


* Trademark 


truly an important break-thrqugh in the art of 


signal, amplifier or related circuitry fails at any time while 
the burners are operating or during start ups or shut- 
downs. This same self-checking circuit checks all com- 
ponents of the Protectoglo system including the flame 
rod once every second. You get maximum protection, not 
only on safeguard systems for constantly burning gas 
burners using flame rods, but also on gas- or oil-fired sys- 
tems using Ultra-Vision flame detectors. For information 
on how the Honeywell R4075 can help your industry, 
call your nearest Honeywell office; or write: Minneapolis- 
Honeywell, Dept. AI-2-30, Minneapolis 8, Minnesota. 


Honeywell 
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WORLD'S WINNINGEST HORSE 


protected by Clark Air Ride 


automatically keeps trailer 


This horse rides in regal style—and 
why shouldn't he? He’s Round Table 
and he’s won over $1,500,000 so far 
in his racing career—more than any 
horse in history. His “‘chariot”’ rides 
smoothly on Clark Air Suspension. 


This Suspension was chosen by the 
trailer manufacturer, Aluminum 
Body Corporation, Montebello, Cali- 
fornia, principally to swallow the 
shocks of high-speed travel. Clark 


Air Suspension also controls sway on 


curves 
level when loads are unbalanced 


prevents “wheel-hop” when stopping 


If you haul fragile cargo of an) 
kind—horses or precision instru- 
ments, cameras or cookies—it will 
pay you to investigate Clark Air Sus- 
pension. Besides load protection, 
you'll get the pluses of lighter vehicle 
weight . . . less maintenance . . . and 
longer tire life. Drop us a postcard 
for full details. 


EQUIPMENT 


TESTS FOR U.S. NAVY 
SHOW CLARK AIR RIDE 
CUTS ROAD SHOCK 70% 


When the U.S. Navy put together 
this traveling air training “school,” 
some method of protecting a trailer 
full of delicate machines and instru- 
ments had to be found. 


The Navy selected a trailer built by 
The Gerstenslager Company with 
Clark Air Suspension. 


This choice was made after pains- 
taking road tests had shown that a 
trailer equipped with ordinary leat 


be 
U.S.NAVY 


TRAINING DEVICE CENTER 
DEVICE 20! 


TELLLLLE 


5 


77777. 


springs transmits up to 514 “‘g’s”’ of 
shock to the cargo. Coil springs cut 
this “bounce”’ to 214 “‘g’s”. Clark Air 
Ride reduces it to 114 “‘g’s’’, well with- 
in the margin of safety desired by the 
Navy engineers and less than any 
other air suspension tested 





CLARK AIR SUSPENSIONS 


come as complete packages, ready for 
installation on new or in-use semis, in 
single or tandem units. Each “pack- 
age’’ includes the frame structure, 
air springs, shock absorbers, torque 
rods, radius rods, air protection fil- 


ters, and leveling valves. 
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For Further Information 


and full details on any of Clark’s aut 
components, simply address a 


call to 


CLARK EQUIPMENT COMPANY 
AUTOMOTIVE DIVISION 


Buchanan 2, Michigan 
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Engineers: 

Here are sound reasons why 

it pays to specify 

National Seamless Mechanical Tubing 


USS National Seamless Steel Mechanical Tubing offers you extraordinary 
freedom of design in a wide range of products from bushings to 
hydraulically operated telescoping booms. And, USS National Seamless 
Tubing helps cut processing costs, because it eliminates drilling operations; 
enables you to replace drills with simple, less expensive boring tools, 

and it reduces tool wear and tool changes; and, more important, 

more uniform parts can be turned out by the hundreds of thousands. 


Where USS National Seamless Tubing is used as a load-carrying member 
or part, it exhibits a number of structural advantages over other forms. 

Here are a few: it gives you a superior cross section when a part is designed 
to withstand equal loading in any direction; it resists bending stresses 
equally in all directions; it is able to absorb and localize shock; 

and in torsion, it provides better material distribution, and for a given weight, 
can withstand more load than other sections. 


And, of course, the name USS National is backed by the world's largest and 
most experienced manufacturer of seamless tubing—National Tube! 

The production of USS National Seamless Tubing, from ore to finished product, 
is entirely controlled by one organization. There is no divided responsibility. 
Every foot, every length, is made under the careful supervision of 

skilled men with years of tubemaking experience. For more than 60 years, 

USS National Seamless Tubing has been first with men who want 

the best in mechanical tubing. 


You'll find USS National Seamless Tubing available at select 

National Tube Distributors throughout the country. These distributors are 
strategically located and expertly trained in solving all types of tubing problems. 
Here, you can choose from a complete range of sizes and stocks. If you'd like 
to find out how USS National Seamless Tubing can be most effectively applied 
to your designs, contact your nearest USS National Distributor... soon/ 


USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 
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WE TAKE THE PULSE OF BEARINGS ON TAPE 
TO MAKE THEM EVEN BETTER! 


Pe oral TO TAPE-RECORD THE “HEARTBEAT” 

dae aed | OF BEARING METALS UNDER LOAD, 
WE USE THIS SPECIAL FRICTION AND 

WEAR TESTER. (left) The result ts 


highly accurate data on the behavior of 
bearing-metal surfaces, invaluable in our 
fundamental research into friction. By 
means of this instrument, we're able to 
correlate, more closely than ever before, 
specific alloy compositions with thei 
degree of the “stick-slip” phenomenon 
(in which one surface sliding over an- 
other slides .. . stops .. . slides . . . stops 

. and so on) which accompanies un- 
lubricated sliding action. We can also 
determine accurately the compatibility 
of bearing materials with shaft metals in 
lubricated systems . . . showing us which 
metal or alloy is most likely to be superior 
for a given bearing application. In short, 
this Friction Tester is a fundamental 
research tool which gives us positive 
answers to difficult bearing problems, 
faster than ever before. 


ONE REASON WHY F-M SLEEVE BEARINGS 


and other F-M products give you the finest 

possible performance — this and the other 

unusual precision equipment used by 

Federal-Mogul research. You'll find F-M 

sleeve bearings used in turbines, engines, 

and countless other types of power trans- 

mission equipment... F-M precision thrust 

washers in pumps, automotive engines and 

transmissions, motors... F-M formed bush- 

ings in refrigeration compressors, electric 

motors . . . and low-cost F-M 

— om NOE mounts, — There’s much valuable data in our Design Guides on sleeve bearings, thrust washers, and bushings: 
chinery, control mechanisms. and in our brochure on spacers. For your copies, write Federal-Mogul Division, Federal-Mogul-Bower 
These are just a few examples. Bearings, Inc., 11037 Shoemaker, Detroit 13, Michigan. 


sleeve bearings DIVISION OF 
ama FEDERAL-MOGUL-BOWER 
RMI | BEARINGS, INC. 
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SPICER RUBBER ELEMENT 
SOLVE YOUR TORSION 


If you are faced with the problem of torsional 
vibration from impulses within the operating 
range, Dana engineers may be able to help you 
solve your design problems. 

Spicer resilient propeller shaft assemblies 
have been used successfully for years in rapid 
transit cars, street cars, engine dynamometer, 
truck, bus, earthmover and passenger car ap- 
plications to solve difficult torsional problems. 

Spicer rubber-cushioned shafts make it 
possible for design engineers to ‘‘tune out’”’ the 
vibration and thus produce commercially 
acceptable installations. 

Spicer rubber-cushioned propeller shafts 


offer these additional advantages: 


1 The torsional flexibility limits the 
effect of high impact loads resulting 
from rough shifts and other sudden 


torque changes. 

The cushioning effect prevents clatter, 
rattle, and backlash noises. 

Increased life of bearings, gear teeth, 
splines, and other components due to 
the reduction of high impact and 
torsional loads. 


Reduction of noise transfer. 


Axial flexibility to cushion forces re- 
sulting from length changes. 


International 295 Payscraper, equipped 
with a Spicer rubber element shaft, at 
work on the Interstate Highway System. 


Product knowledge and years of experience are available to you through 


Dana engineers to help solve your torsional problems. Contact them today. 
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SHAFTS GAN HELP YOU 
RESONANCE PROBLEMS 


<=> Oona 


CORPORATION 
Toledo 1, Ohio 


Serving Transportation — Transmissions e Auxiliaries e¢ Universal Joints e Clutches e Propeller Shafts e Power Take-Offs 
e Torque Converters e Axles e@ Powr-Lok Differentials e Gear Boxes e Forgings e Stampings e Frames e Railway Drives 
Many of these products are manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
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New White 5000 TD 
Diesel Powered 
Super Houler Tractor 


Shown above is the Young 

engineered, heavy duty 

MONOWELD® Radiator and 

replaceable cartridge-type Oil Cooler 

designed as cooling components on 

the new White 5000 TD diesel-powered 
highway tractors. The radiator's fully soldered, 
double lock-seam tubes increase core strength 
Full wrap-around side members secure tanks, 
headers, and cores as one rugged unit. Fin design 
provides excellent bond, maximum air 
turbulence and heat transfer 








Young RADIATORS and 
LUBE OIL COOLERS are used 


“where the going is tough” 


Manufacturers of these highway giants specify Young 
jacket water cooling radiators and lube oil coolers where 
the cooling requirements are really “tough” 
cooling components that are dependable, efficient, 
rugged that can take it “when the going it tough!” 
Long hauls in rugged terrain, steep mountain grades 
or torrid desert conditions present no cooling 
problem for trucks equipped with Young- 
designed heat transfer equipment. 

For heat transfer performance that fills your most 
exacting requirements, look to Young. . . most used 
by the greatest names in truck manufacturing 


Heat Transfer Specialists for the original equipment market 


Young offers over three decades of design 
and manufacturing experience in cooling ra 
diators for internal combustion engines 

your assurance of efficient cooling and 
trouble-free performance Types of con 
struction include sheet metal. cast iron and 
welded steel, available with either stationary 
>»r removable one-piece cores. Cast iron 


Young 


and welded steel types are also made with 
removable-section cores for quick, easy 
cleaning or replacement in event of damage 
Write Dept. No. 100-B for 

New Genera! Catalog No. 160 
showing a complete line of 

Young Heat Transfer Products 


ideas for solving heat transfer problems 
are GOOD ideas 


YOUNG RADIATOR COMPANY 


General Offices, Racine, Wisconsin 


Plants at Racine, Wisconsin and Mattoon, Illinois 
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American Pioneers of Progress 


—— AMBITION IS THE SPUR 
THAT MAKES MAN STRUGGLE 
WITH DESTINY 


DONALD G. MITCHELL 


CARTER CARBURETOR 


DIVISION OF INDUSTRIES INCORPORATEOs? ST. LOUIS 7, MISSOURI 
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Monautronic V-2 welding 
quality, cuts rejects and 











The new Monautronic V-2 welding con- 

trol introduces the concept of feedback 

control to produce spotwelds of consis- 

tently high quality. It makes use of the 
latest advances in electronic computing to over- 
come automatically such obstacles to weld quality 
as line voltage fluctuation, electrode wear, varia- 
tions in electrode tip force, surface finish and 
shunting. 














The Monautronic V-2 compensates for undesir- 
able variations usually encountered in resistance 
welding by maintaining voltage across a weld at a 
constant value. This constraint of voltage a- 
mounts to constraint of final weld temperatures, 
and such temperature control assures production 
of quality welds. 

e Automatic lockout—occurs when process variations 
are so severe that the available current range would not 
cover the requirements for quality welding. The con- 
trol detects extreme contamination, failure in the 
force system, overwelding, poor matching or fitup, 
and any other conditions that would result in sub- 
standard welds 





e Automatic sequencing—all provisions for single 
spot, roll spot or seam welding. Sequencing is 100 
accurate, and exceeds NEMA standard specification 
3B. Special sequence programming is available. 

¢ Transistorized design—for high reliability, compact- 
ness, low power consumption 

e Modular construction—permits easy removal of the 
three modules and separate firing unit, simplifies 
maintenance 

e Shock and vibration resistant construction—for long, 
reliableserviceineventhe mostdemanding applications. 


e Safety interlock—for protection of personnel during 
tip dressing 


e Tamperproof case—prevents access to control by 
unauthorized personnel 
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control certifies weld 
_ production costs 


| A resistance welding control that automatically compensates 





for every process variable 


SEQUENCE MODULE 
—Utilizes digital 
pulse-type circuitry 
provides 100% 

p accuracy. 


HEAT CONTROL 
MODULE—Contains 
automatic and man- 
ual heat controls plus 
lockout devices. Proc- 
esses input _infor- 
mation from weld. 





POWER SUPPLY 
MODULE— Power 
supply plus required 
auxiliary safety fea- 
tures 





VOLTAGE CONSTRAINT 


Graph shows how voltage control compen- 
sates for process variations. Any point on 
. . 7 FIRING MODULE— 
curved line E=IR represents a specific volt- & Provides large cur- 
, p . ° rents needed to fire 

age. With normal weld as reference point, . ignitrons. Supplied 
: or ; > ’ fas separate module. 
certain process variations cause increased 
resistance, while others cause a decrease. 
Control action is achieved through change 
of current to constrain voltage to same level 


for every weld. 


for complete details contact: THE BUDD COMPANY «- Electronic Controls Section + Philadelphia 32, Pa. 


ciecTROMC Mi BD yA yA 
MH DEMEMER <onr71s 
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Would you take a parrot’s 


Why take anybody’s word for it? 

Static and dynamic balancing of rotating parts is a critical quality control 
process. The elimination of destructive vibration is “‘life insurance’’ for 
your product. It is worth doing correctly. 

Test before you buy! When you buy a balancing machine, you'll want to 
outline your requirements specifically—and insist on comparative tests. 
Only then can you know what you’re buying. No reliable supplier of balanc- 
ing machines will refuse to cooperate in these tests! 

Gisholt shows you. Gisholt invites you to see your work balanced on a 
Gisholt Balancer and to observe a series of scientific balancing tests—to 
prove that your tolerances and production requirements will be met, before 
you buy! 


FREE BOOKLET. Becouse there are vast differences in bal- 
ancing equipment, it is important to know how to compare 
competitive machines. Gisholt has released a new booklet, 
“Performance Tests for Balancing Machines.” It explains basic 
facts about balancing, tells you how to analyze your require- 
ments and outlines a series of performance tests to prove whether : AM) 
or not proposed equipment will meet your specifications. 
Ask your Gisholt Representative for this new booklet or 
write for your free copy. 


? 


Gisholt 6U Balancer handles variety of 
rotors from 350 to 10,000 Ibs. This 5600 lIb., 
double-inlet wheel and shaft assembly is 
rotated at 150 r.p.m. and balanced within 
.0003" bearing displacement. Despite heavy 
workpieces and massive machine, no special 
foundation is required for accurate operation. 


MACHINE COMPANY 


Madison 10, Wisconsin 





Turret Lathes « Automatic Lathes + Balancers + Superfinishers + Threading Machines 
+ Factory-Rebuilt Machines with New-Machine Guarantee 





Investigate Gisholt'’s Extended 
Payment and Leasing Plans 
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an education in itself— 


“The gleam of Stainless Steel’’ 


displayed at your favorite store 


As one in the metals fabricating business—whether design, 
production or purchasing—you'll have a special interest in 
the stainless products for the home now featured at your 
leading store. The eye-opening promotion of variety, beauty 
and utility in stainless home products today is doubly im- 
pressive to the man who sees the technical accomplishments 
behind the glamor. @ Many of the pieces will have been 
crafted from SUPERIOR Stainless Strip Steel—chosen for 
uniform highest quality in every coil. Specify it safely for 


your strictest demand. 


Superior 


STAINLESS STRIP STEEL 






SUPERIOR STEEL DIVISION 


tela 
COPPERWELD STEEL COMPANY 
CARNEGIE, PENNSYLVANIA 


For Export: Copperweld Stee! International Compony, New York 


Automotive engineers know the trade-mark 


TIMKEN’ MEANS 


SERVICE 


< 
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eh 


> 
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Whether it’s help with an assembly line problem, 
checking a new appli ation design, reviewing labo- 
ratory or road test performance, or verifying a 
lubricant specification, your engineers know where 
to find the answers to their be iring questions. From 
a Fimken by ring ¢ 

Phis Timken Con pany lec hnical partnership 
i tradition that dates 


ngmeer 


wilh automotive engineers Is 
back to the turn of the century And it’s been 
cemented and recemented every vear since. When 


an automotive ec! ineer calls a Timken bearing 


specialist, he gets immediate help—because he’s 
talking with a ngineer, trained in the 
1 EXperi need in auto- 


art of bearing Ippu 
Timken (¢ ompany 


motive Chassis design ! ¢ 


TIMKEN "GREEN LIGHT" BEARINGS MEAN: 
e Lower Prices 
e Lower Warranty Costs 


e Lower Costs of Assembly 
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recommendations are backed by the most com- 
ple te and advanced « ngineering, researc h and 
testing facilities in the bearing industry. 

All this service costs you nothing extra. With the 
most modern bear ig plant in the world, at Buevrus, 
Ohio, Timken® “Green Light” automotive bearings 
are produced at low cost; deliver the high capacity 
with compact design that today’s cars demand. 

To be sure of top quality and value for yout 
bearing dollar, plus service you can't gel anywhere 
else, specify “Timken” instead of just a part 
Timken Roller Bearing Company, 
“"TIMROSCO”,” 


Alloy 


number. The 
Canton 6, Ohio. Cable address: 
Makers of Papered Roller Bearings. Fine 
Steel and Removable Rock Bits. 


BETTER-NESS rolls on 


TIMKEN 


tapered roller bearings 
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“SYSTEMATIC” PERFORMANCE . . . in a symphony orchestra every 


instrument complements the others in perfect harmony. That's the way a complete air brake system by 
Bendix-Westinghouse performs, too. . . all components are designed and engineered to work together. 
A complete Bendix-Westinghouse Air Brake System gives you systematic performance that delivers long- 
range economy, safety and dependability. That’s the reason most of the country’s leading fleet operators, 
and transport vehicle manufacturers, too, choose complete air brake systems by Bendix-Westinghouse. 


When it comes to new vehicles, make it Bendix-Westinghouse Air Brakes. ‘ 
at Ty; 
oA 


* aa 
SPECIFY COMPLETE AIR BRAKE SYSTEMS BY Beacdix ff estinghouse 56. 





Whatever your operation—there’s a dependable 


BENDIX-WESTINGHOUSE COMPRESSOR for your job! 


On city streets, over superhighways, along cross-country 
trails, everywhere motor transport is in use, you'll find 
Bendix-Westinghouse Tu-Flo compressors performing 
under the most rugged conditions . . . delivering an ample 
supply of air and maximum safety to trucks, trailers, 
buses and off-the-road vehicles. 

Bendix-Westinghouse compressors are built to the most 
exacting standards and They’ve been 
laboratory-, road- and job-tested for billions of miles 
efficiency-rated from the design board to final production 


specifications. 


tests—all with an eye to maintaining the highest quality 
ever built into a compressor. 

Tu-Flo compressors feature lower discharge tempera- 
tures over the entire speed range, increased air delivery 
at low and intermediate speeds, improved oil control, 
efficient operation at higher maximum speeds to match 
trends in engine design. 

Write or call us today . . . or see your nearby Bendix- 
Westinghouse Authorized Distributor for more informa- 
tion about dependable Tu-Flo compressors. 


wolk- WESTINGHOUS; 


s st 
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AUTOMOTIVE AIR BRAKE COMPANY 
General offices and factory —Elyria, Ohio. Branches—Berkeley, Cal., and Oklahoma City, Okla. 
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TU-FLO 400 —This is the model 


that's most widely used by over- 
Available 


TU-FLO 300—Designed espe 
cially for lightweight trucks and 
school buses. Affords owners the 
comfort and safety of air brakes in either air- or water-cooled, 
self-lubricated or engine-lubri- 
cated types 


the-highway haulers. 


at low cost. Permits hauling air- 
equipped trailers 








' 


TU-FLO 1000—A new high 
capacity compressor designed 


TU-FLO 500—For those opera- 
tions where compressed air de- 
mand is heavy. Ideal for large for air supply systems, stationary 
city and interstate buses, off-the- [iis or mobile. Available in self- 
road vehicles and other heavy- lubricated or engine-lubricated, 
duty hauling operations. air- or water-cooled models. 
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the Lincoln-Mercury Div. Tests 


have ven, he said at the Wash- 
Smaller Compacts Due rent that Comet niae 


ers will get up to 28 miles per gal- 


4-Cylinder Cars Seen Answer to Imports ion on the open road. 


Ford’s newest compact, the 
Comet, will go on sale March 17, 
ushering in another “new era” in 
automobile history. Soon, four 
more cars are expected to join 
Comet in the newly-established 
medium-compact, or “luxury com- 
pact” field. 

Thus: only a few months after 
introduction of Falcon, Corvair 
and Valiant, another group of cars 
is joining the continuing small 
car revolution. 

And, like Latin American revolu- 
tions, this small car revolution 
never seems to end. For, while the 
Big Three are rushing their medi- 
um-compacts to readiness, they 
also are laying preliminary plans 
for still another group of cars even 
smaller than the present compacts. 

Shown in Capital 

Comet made its first appearance 
at the convention of the National 
Automobile Dealers Association 
two weeks ago in Washington, and 
its first public showing at the De- 
troit Auto Show beginning Feb. 6. 
(For a detailed story on the new 
Comet see AI, Feb. 1.) 

Ford has slipped the Comet in 
just above its hot-selling Falcon, 
with prices running about $80 
above comparable Falcon models. 
The Comet carries suggested list 
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Comet will be handled by ap- 
proximately 1950 Mercury dealers 
prices of $1,998 for the two-door when all franchising is completed. 
sedan; $2,053 for the four-door This set-up will give the bulk of 
sedan ; $2,310 for the two-door Ford’s medium-price dealers a 
station wagon, and $2,365 for the chance to compete for the economy- 
four-door wagon. These prices in- minded customer. 
clude Federal excise taxes but do 
not include transportation or state 
and local taxes. Buick, Oldsmobile, Pontiac and 
Real economy was promised by Dodge dealers will have medium- 
Ben D. Mills, general manager of compacts of their own to offer, 


Other Compacts Due 


FOUR MILLIONTH ROCKET ENGINE 
Oldsmobile's 


4 000. 000 


Rocket Engine 


“es 


“a 
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An historical automotive milestone has been reached with production of the 


4 millionth Oldsmobile rocket engine in Lansing, Mich. Pictured with the 
engine is J. F. Wolfram, general manager of Oldsmobile. 
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probably before the year is out. All 
four will be in the same general 
size and price category as Comet. 

Detroit insiders incidentally, 
still are looking for permanent 
mold aluminum engine blocks in 
the Buick and Olds compacts, de- 
spite recent reports to the con- 
trary. 

Pontiac seems to be 
own way with a gray iron in-line 
four cylinder engine, which is 
basically one bank of the current 
Pontiac V-8. 

Buick, which will build the en- 
plan- 


going its 


gine for both divisions, is 
ning a total daily volume of 1000 
engines. 

Of course, there is no confirma- 
tion from either GM or Chrysler 
on the medium compacts, although 
Dodge’s M. C. Patterson indicated 
recently, in a letter to dealers, that 
Dodge is studying the market and 
would be ready with the proper 
car if the market should warrant. 

Patterson’s words were reminis- 
cent of the statements from Big 
Three executives when asked about 
compacts a year and a half ago. 

Similar statements came from 
L. L. Colbert, Chrysler president, 
and J. O. Wright, Ford Div. gen- 
eral manager, when asked about 
the “‘small small” cars. 


Imports Are Target 


But, according to Detroit re- 
ports, the Big Three are going all 
out in their efforts to combat the 
imports. Ford’s weapon in this 
battle reportedly is a 1650 lb front 
wheel drive car with an aluminum 
V-4 engine. One report § says 
Chrysler’s entry will be a 1600 lb 
four-passenger car with a rear- 
mounted engine. 

Plans for these smaller cars, ten- 
tatively slated for 1962 introduc- 
tion, could hinge on the success, 
or lack of success, of the current 
compacts. 

Falcon is doing so well right 
now, for example, that Ford might 
decide that the little car will not 
be necessary to knock off the im- 
ports. 

American Motors, currently sell- 
ing everything it can build, is not 
sitting idly by. AMC has a new 
engine ready to go, and a major 
sheet metal change coming up for 
the 100 in. Rambler American. The 
regular Rambler is due for a major 
change for 1962. 
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Dodge January Sales 
Increase 110 Pct. 


Here are some late sales reports 
from around the industry: 

Dodge—January sales of 23,659 
topped 1959’s January retail de- 
liveries by 110 per cent. Since in- 
troduction, 1960 model sales are up 
85 per cent. 

Rambler Retail 
34,949 in January up 76 per cent 
from last January’s 19,818. Since 
the model year began, deliveries of 


sales totaled 


127,889 cars represent an increase 
of 34 per cent. 

Pontiac January dealer deliv- 
eries of 30,254 new cars is a “sub- 
stantial’ boost over last year. 
Model year sales are up 12 per cent 
over the like period a year ago. 

Metropolitan—January 
totaled 1111 units, up 23 per cent 
to make it the best January in his- 
tory. Sales for calendar 1959 
totaled 14,959, an increase of 18 
per cent over the previous year. 

Imperial — Deliveries of 18,897 
units during 1959 made the year 
second only to the record 1957 and 
topped 1958 by 35.2 per cent. 

Chrysler—January sales totaled 
6285 as against 4965 last year. 
Total sales for the Chrysler and 
Imperial Div. for January were 
7865. 

Plymouth and Valiant 
sales rate in January was up 17 
per cent over December. Plymouth 
sales totaled 22,839: a 64 per cent 
rise in per dealer sales over Janu- 
ary, 1959, when Plymouth had 
Valiant sales totaled 


sales 


The daily 


more dealers. 
8146. 


7 Dealer ‘Sins’ 
Listed by Speaker 


Seven “capital sins” that ruin 
customer loyalty were enumerated 
to delegates attending the 43d an- 
nual convention of the National 
Automobile Dealers Association in 
Washington. 

Frank P. Tighe, editor of Motor 
Age, listed these “sins” as expedi- 
ence, failure to keep promises, un- 
skilled diplomacy, the customer’s- 
always-wrong-attitude, oral mis- 
representation, uncleanliness and 
failure to appreciate the business 
the customer brings into the shop. 

Tighe urged the dealers to keep 
their service departments clean 
and well-equipped and assured 
them they would thus benefit finan- 
cially. 


Canadian Output 
Of Trucks Up 10 Pct. 


Canadian production of commer- 
cial vehicles in 1959 gained about 
10 per cent over the postwar low to 
which the truck business sagged in 
1958. 

When 1959 registration figures 
are in, showing all commercial ve- 
hicle sales, the total is expected to 
be about 80,000 units worth more 
than $300 million. 

In 1958, sales were 68,046, with 
a retail value of $254,742,000. 


BRITISH BUILD STATION WAGON FOR CANADA 





The Vauxhall Sherwood Envoy station wagon features squared-up frontal 
treatment and large tail lights. It is based on the four-cyl Victor. Built in 
England, this model is made especially for Canadian patrons. 
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Ford Profits Rise 
To $8.24 a Share 


Ford Motor Co. posted sales of 
$5.357 billion and net income of 
$451.4 million in 1959. This 
amounts to $8.24 a share com- 
pared with $2.12 last year, making 
1959 the second best in the com- 
pany’s history. 

Not bad for a company that (A) 
discontinued a car line (Edsel) 
that was a dismal and expensive 
failure; (B) tooled, produced and 
introduced a complete new car 
line (Falcon); and engineered, 
tooled and prepared a second new 
car (Comet). 

Ford’s sales were 30 per cent 
higher than 1958 sales of $4.13 
billion, and earnings were nearly 
quadruple the previous year’s in- 
come of $116 million. The new 
marks were posted on factory unit 
sales of 2,091,106 cars and trucks 
during the year, up from 1,466,802 
the year before. 

During the year, Ford increased 
its working capital from $570.5 
miilion to $829.2 million. 

Tooling costs, always a secret, 
were heavy during the last year. 
Ford remembered its untimely 
and unfortunate experience with 
Edsel, but nevertheless invested 
heavily in both Falcon and Comet, 
although the latter is in reality a 
rework of the Falcon. Capital ex- 
penditures amounted to $75 mil- 
lion during 1959, a drop of $14 
million. 


Milsco Occupying 
Addition to Plant 


Milsco Manufacturing Co. is oc- 
cupying an addition to its plant at 
2758 N. 33rd St., Milwaukee. 

Originators of contour seating 
for farm tractors, Milsco has ex- 
panded its engineering and re- 
search departments with opening 
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of the addition. 

Milsco was organized in 1924 by 
its president, Carl T. Swenson. It 
has designed and produced seating 
and accessories for motorcycles, 
trucks, tractors and road machin- 


ery 


GM Sales, Earnings 
2d Highest in History 


General Motors had the second 
highest sales and earnings in its 
history in 1959 despite shut downs 
in the fourth quarter because of the 
steel strike. 

John Gordon, president and 
Frederic G. Donner, board chair- 
man, in their preliminary report, 
estimated last year’s sales at $11.2 
billion, an 18 per cent increase over 
1958 sales of $9.5 billion. Profits 
increased to $3.06 a share against 

in 1958. 

Fourth were 
indicated at 51 share, 
against 83 cents in the final three 


earnings 
cents a 


quarter 


months of 1958. 
GM’s best year was 1955, when 
sales totaled $12.4 billion. 


4-Day Strike Idles 
18,000 at Chevrolet 


Some 18,000 Chevrolet workers 
in Flint, Mich., and St. Louis were 
idled by a four-day strike that be- 
gan Feb. 3 in a Chevrolet Flint 
parts plant. The dispute involved 
19 jobs in the crankshaft grinding 
department. 

UAW Local 659 charged a speed- 
up, while Chevrolet said work 
standards had been set after job 
changes were made. No settlement 
details were revealed. 


Autolite Establishes 
Equipment Sales Dept. 

Electric Autolite Co. has set up 
a centralized equipment sales de- 
partment to coordinate all auto- 
motive OEM sales. 

Edward R. Stroh, 
sales, says OEM customers will be 
able to do multi-product business 
through a single account executive 
and all Autolite information will 
channel through that one _indi- 
vidual. 


director of 


FOUR-WHEEL DRIVE AUTO UNION 'BRONCO' 


— 
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This all-purpose vehicle is answer to rough country transport problems. It 
has eight forward and two reverse speeds. It can carry a full load up a 50- 
degree grade or pull an 1,100 lb trailer up a 30-degree grade. 
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Ford to Build Plants 
In England, Rhodesia 


Ford Motor Co 


build two overseas assembly plant 


is planning t 


through its affiliated companies in 
England and Canada 

In England, a $70 million plant 
is planned for Halewood, near Liv 
erpool, with productive capacity 
up to 200,000 vehicles a year. The 
English Ford company, which last 
vear turned out 469,000 units, 
would employ 8,000 persons at the 
new plant 

And in Rhodesia, a $3.5 million 
plant is going up to serve the Fed 
eration of Nyasa 
land. This plant will be built by 
Ford of Canada, which currently 


Rhodesia and 


ships built-up vehicles into the fed 
eration 

The new plant at Salisbury will 
turn out seven vehicles from Ford 
Falcon, F-100 
Taunus 


England, plus the 


pick-up, German Ford’s 


cars and Dexta tractors from 


England 


Ford of Canada has been operat- 
ing an assembly plant in the Union 
of South Africa since 1923 and 
now has dealers in 41 countries 
outside Canada. 


N. Y. Dealer to Sell 


Russian Sedan 

Robert Castle, Herkimer, N. Y., 
auto dealer, has announced plans 
to market the Russian-made Mos- 
kvich sedan in the United States. 
Castle said he has contracted with 
the Soviet Union to buy 10,000 
cars. The first shipment of 5000 is 
due in the U. S. this summer and 
the rest will be delivered within 
two years. 

The Moskvich is the 
economy car and sells there for the 
equivalent of $2,500. Castle said 
he expects to sell the car here for 
less than $2000. In Washington, 
government officials said the Rus- 
sians probably will make price sac- 
rifices in an effort to “crack” the 
U. S. auto market 


Russian 


UNDERCARRIAGE RETRACTS HYDRAULICALLY 


Capable of carrying 60 passengers, this Czechoslovakian semi-trailer bus has 
bodywork adapted from standard Skoda coach. Front undercarriage retracts 
hydraulically after coupling. Trailer is linked to cab by intercom system. 
Skoda tractor is powered by 718-cu in. six-cylinder Diesel developing 170 hp. 
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Davidson to Close 
Charlestown Plant 


Davidson Rubber Co. is discon- 
tinuing operations at its Charles- 
town, Mass., plant effective March 
31. The company will drop its 
molded, solid and chemically blown 
sponge rubber product lines. 

Closing of its Charlestown plant 
will allow Davidson to devote full 
resources to its rapidly expanding 
lines of molded polyurethane foam 
products now being produced at its 
Dover, N. H., factory. The com- 
pany’s general offices will be moved 
to Dover. 


Undercoating Group 
Selects Officers 


The Automotive 
Manufacturers Association selected 
officers at their annual meeting in 
Detroit. 

They are D. W. Maher, Minne- 
sota Mining and Mfg. Co., presi- 
dent; G. R. Widger, Tuff-Kote As- 
phalt Products, Inc., vice president; 
M. Jelin, Lewis Asphalt Engineer- 
ing Corp., secretary, and H. E. 
Hutson, H. Gibson- Homans Co.. 
treasurer. 


Undercoating 


French ‘59 Output 
Sets All-Time Record 


The French Motor Manufactur- 
ers Association reported the 1959 
output of 1,283,159 vehicles was an 
all-time record. The previous mark, 
set in 1958, was 1,127,549. 

Of the total, 1,085,177 were pas- 
senger cars. This compared with 
938,606 cars in 1958. 

While the export total is not yet 
known, the manufacturers  esti- 
mated this figure would be about 
600,000. 


Parts, Service Dept. 
Divided by AMC 


With increased Rambler sales, 
American Motors Corp. has divided 
its Parts and Service Dept. into 
two separate departments. 

C. M. Tillinghast becomes gen- 
eral service manager with responsi- 
bility for all technical service, ser- 
vice promotion and training activi- 
ties. 
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Piston ring progress... 


When your heart is in what you do, 
you think about it quite a bit. 


We at Perfect Circle think constantly about piston 
rings... better piston rings... better ways to make 
piston rings. 


Now we make another step forward—a major step 
that comes from looking at piston rings in their 
functional relationship to the whole engine 
assembly. 


The pursuit of efficiency and compact engine de- 
sign creates a demand for space and weight saving. 
Pistons eventually must be made shorter and lighter 
— provided shorter pistons can be sealed effectively. 
Shorter pistons will allow shorter cylinders and 
blocks, with saving in space and weight. How can 
we seal shortened pistons? Combining the conven- 
tional intermediate compression ring and the oil 
ring appeared to bea logical solution...we are now 
confident that it is. 


After an intensive program of dynamometer and 
field testing we are now presenting the initial de- 
sign of our ring. 

> 
This is what our new type piston ring will do: 


Save space. Reduce overall piston height up to 4%”, 
saving same height in engine block. Reduce total 
engine weight. Lower reciprocating weight. 


Control oil and seal compression as well as or better 
than current piston ring complements. 


Reduce ring friction up to ten percent. Reduce wear 
area in cylinder. 


Operate carbon-free even in heavy-duty use. 


cal 


Perfect Circle’s new weight-saving, space- 
saving, ‘‘101"’ oil and compression ring. 


SRE ee at oa 


When you are confronted with problems involving 
piston rings or related engine components, we would 
appreciate the opportunity to work with you in 
research and engineering. Perfect Circle Corpora- 
tion, Hagerstown, Indiana; The Perfect Circle Co., 
Ltd., Don Mills. Ontario, Canada. 


LV 
PERFECT. CIRCLE 
CY 
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NATIONAL UNITSEAL 


(TRADEMARK) 





Flanges, if desired, are available to 
simplify positioning and removal 


National UNITSEAL has integral wear ring presenting 
rubber surface to shaft. Wear ring turns with shaft, 
sealing lip is never exposed to damage, cannot score shaft. 


A new unitized oil-seal-and-wear ring that eliminates: 


SHAFT WEAR OR SCORING 


SEPARATE METAL WEAR SLEEVES 


EXPENSIVE SHAFT FINISHES 


COSTLY SHAFT RE-MACHINING 


SEALING LIP INSTALLATION DAMAGE 


SPECIAL INSTALLATION PROCEDURES 


New National UNITSEAL is now in production, in a 
limited range of sizes, for heavy oil and grease sealing 
applications — including truck, bus and tractor uses. 
Still newer UNITSEALS are on the way for higher 
speed automotive and similar uses. 

Changing a National UNITSEAL automatically 
changes the wear sleeve — in one fast operation. 
Since the seal has its own integral wear ring, it is 


almost impossible to install it other than squarely 
on the shaft. Expensive shaft finishing is no longer a 
necessity, nor is leakage under a metal wear ring a 
problem—both thanks to the rubber surface UNIT- 
SEAL presents to the shaft. 

Get complete details today; write direct, or call your 
National Seal Applications Engineer. He’s in the Yel- 
low Pages, under Oil Seals. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 

and Downey, California 


Circle 131 on Inquiry Card for more data 
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Engines 


red by Tinnerman 


SPEED CLIPS’ reduce costs, simplify assembly 
and servicing on Maytag “Halo of Heat” Dryer 


Clothes are dried efficiently in the famous Maytag 
“Halo of Heat” automatic dryer. And now the 
quality of the “Halo of Heat” dryer is even better 
than ever because its unique circular heating ele- 
ment is fastened quickly, securely by 22 special 
Tinnerman Speed C.uips developed by joint efforts 
of Tinnerman and Maytag designers. 

Each one-piece SPEED CLIP eliminates a separate 
welding operation on the “Halo of Heat’ assembly. 
Various screw-driving operations formerly required 
on Maytag’s assembly line to capture the ceramic 
insulator and secure the mounting clamp were also 
eliminated, with equally interesting reductions in 
cost. Now, the stainless steel, vibration-proof 
fastener is snapped in place with simple “‘button- 
hook” action. No special skills or equipment are 
required. Assembly and parts costs have been 
reduced... substantially! Serviceability in the field 
has been improved. 
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A free Tinnerman Fastening Analysis of your 
own product can show you where similar assembly 
and cost-saving advantages are possible. Call your 
Tinnerman representative—he’s listed in the Yellow 
Pages under “Fasteners”. Or write to: 
TINNERMAN PRODUCTS, INC. 
Dept.12 + P.O. Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 


FASTEST THING IN FASTENINGS® 


Circle 132 on Inquiry Card for more data 


CANADA: Dominion Fasteners Ltd. Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A. 3 rue Salomon de Rothschild, Suresmes (Seine). GERMANY Mecaz0-Bundy Gmbil Hendelberg 
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BONUS FEATURES LIKE THESE 
BOOST YOUR PRODUCT PERFORMANCE 


Advanced Design—WNore than 800 engineers 
and technicians plus unequalled research 
and development facilities devoted to every 
phase of hydraulics assure that Vickers will 
continue to provide the finest in products 


and systems 


“Single Line’ Application Engineering— 
You can rely on top quality field assistance 
im planning any hydraulic installation be 
cause your Vickers sales engineer is just 
that—a highly qualified engineer with 
responsibility for a single manufacturers 


product line 


Unmatched Field Service—No matte 


l 

«a 
yOu juIpN goe a 
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Unified Systems Responsibility—When the 
job calls for a more complex installation, 
you don't have to develop your own system 
by “shopping around”. Vickers provides 
custom engineered, ready-to-go systems 
that invariably save you money inthelongrun. 


Hydraulic Experience without Equal— 
Nearly 40 years of experience in developing 
and building hydraulic equipment that has 
won a woridwide reputation for being 
advanced in design and reliable in per- 
formance stands behind every Vickers 
unit or system. 

















Regional Repair and Parts Stocking—Not 
only do Vickers units outperform and out 
last ordinary designs but you have less 
downtime for maintenance too. When 
service is needed, regional service centers 
provide units tested to factory specifica 


tions assuring peak operating efficiency. 


Most Complete Line—Because Vickers de- 
signs and builds the broadest line of top 
quality hydraulic components available 
anywhere you are assured of getting just 
what your installation requires. You don't 
have to compromise performance in any way. 


Customer Training—Your engineers, tech- 
nicians and maintenance men benefit from 
attendance at Vickers’ hydraulic school or 
Vickers-sponsored hydraulic conferences. 
These activities plus technical publications 
help keep industry posted on the newest 
fluid power ideas. 








International Manufacturing Sales and 
Service—No matter where Vickers parts 
are made throughout the free world, they 
are completely interchangeable. Thus, you 
design and manu 
acture of your product, particularly if it is 
intended for export sale 


gain added freedom in 


‘ 
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Machine builders and users 











choose VICKERS. hydraulic pumps 


and valwes by wide margin 


“Machinery Magazine” study shows 
Vickers leads next brand by 


4.4 to 1 in pumps, 6.4 to 1 in valves 


AUTOMOTINI 


Once again users and builders of ma- 
chinery have shown an overwhelming 
preference for the quality and perform- 
ance of Vickers hydraulic pumps and 
valves. In the recently completed “Ma- 
chinery Magazine Brand Preference 
Study” Vickers pumps and valves not 
only attained considerably higher 
weighted scores than the runners up but 
enjoyed even wider margins in the “first 
choice” categories (see tabulation below). 
Close cooperation with its customers— 
large and smalli—has_ characterized 
Vickers operations over the years and is 
reflected in this “vote of confidence” 


HYDRAULIC PUMPS 


First Third 


choice | Chote | Chote | ‘otal 


from the field. The end result is that 
buyers of machinery have come to accept 
Vickers-equipped machines as offering 
something extra in reliability and pro- 
ductivity. 

When you specify Vickers hydraulic com- 
ponents, you get the finest hydraulic 
equipment of the most advanced design 
and more besides. Some of these extras 
are described briefly on the facing page. 
For more details on any of these or the 
complete line of hydraulic components or 
systems contact your nearby Vickers 
application engineer or write for the 
new Vickers catalog 5001. 


HYDRAULIC VALVES 


First | Second | Third 


choice | Choice | Chotce} Tout se 





186 14 49.2 

5 11.2 
12 9.6 
ll 8.9 














Vickers 147 32 7 47.1 
Company B 18 9 9 74 
Company C 13 16 ~ 6.5 
Company D 8 14 5 §.2 




















Pie hee 


— 


24 other accounted for the remaining 
33.8% of the weighted total. ei 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1428 


Application Engineering Offices: ATLANTA ¢ CHICAGO « 


Factories also in: Australia, England, Japan and Germany . 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC 
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CINCINNATI « 
INDIANAPOLIS « LOS ANGELES AREA (E! Segundo) «e MILWAUKEE « NEW YORK AREA (Springfield, NJ 
PITTSBURGH AREA (Mt. Lebanon) « ROCHESTER «e ROCKFORD « SAN FRANCISCO AREA (Berkeley 
In Canada: Vickers-Sperry of Canada, Ltd., Toronto 


Detroit 32, Michigan 8496 


CLEVELAND ¢« DETROIT « GRAND RAPIDS « HOUSTON 
« PHILADELPHIA AREA (Media 
e SEATTLE « ST. LOUIS » WORCESTER 
Montreal and Vancouver 
1921 
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7COLAC 


THE BORG-WARNER PLASTIC THAT’S TOUGH, HARD, AND RIGID 


Every year, the auto industry finds new applications for CYCOLAC—to the 
tune of important savings and an improved appearance for many products. 
The 1960 Chrysler instrument panel you see above is a typical example. 


This unique panel, molded of Borg-Warner CYCOLAC, cuts production 
costs because it replaces expensive die-cast metal with economical molded plastic. 
It also replaces chrome plating with vacuum plating ... another cost-economy. 
Product-appearance is improved because the toughness, hardness and rigidity of 
CYCOLAC enable it to keep its “like new” look for many years. 


Better in more ways than any other plastic GET THE FACTS—WRITE TODAY! 


4 
MARBON CHEMICAL BW oivision BORG-WARNER 


WASHINGTON — WEST VIRGINIA 


eee 
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Smog Battle Solution 
Reported Nearing 


A practical solution to the smog 
problem is close at hand, Dr. Dean 
E. Wooldridge, president, Thomp- 
son Ramo Wooldridge, Inc., has 
told a California Senate group 
investigating the Los Angeles 
smog. 

Dr. Wooldridge said his firm and 
Chrysler Corp. are developing a 
device capable of reducing gases 
in the exhaust stream so low that 
the Los Angeles area can sustain 
more than twice as many auto- 
mobiles with much less than the 
present smog irritants. 

Dr. Wooldridge told the Senate 
group 
inspection procedures and whether 
recently adopted standards should 
be stiffened. 


decisions are needed on 


60 Ib of Aluminum 
Used in Valiant 


Chrysler reports it is using 60 
Ib of aluminum in its compact 
Valiant, including 18.94 lb in the 
engine and 33.96 lb in the auto- 
matic transmission. Jack E. Char- 
ipar, chief engineer and director 
of product for the Plymouth- 
De Soto-Valiant Div., said use of 
aluminum saves about 102 lb or 
4 per cent of Valiant’s shipping 
weight. 

Heaviest individual parts made 
of aluminum in Chrysler’s Valiant 
include the intake manifold, 
clutch housing, automatic trans- 
mission case, transmission exten- 
sions, grille and alternator hous- 
ing. 
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QUALITY CONTROL AT PONTIAC 





All new Pontiacs are driven over railroad ties at the Pontiac, Mich., testing 
grounds to check steering mechanism and to eliminate body rattles. 


Thompson Working 
On New Turbocharger 


Thompson Products, the auto- 
motive division of Thompson Ramo 
Wooldridge, is developing a low- 
cost turbocharger for gasoline en- 
gines. It is claimed to increase 
output by 30 per cent while using 
less fuel. 

Another item is a thermostatical- 
ly-controlled fan which also is 
speed-limiting. It is intended pri- 
marily for vehicles equipped with 
air conditioning. 

T-P also has some developments 
on the fire that are not yet ready 
for production. One of these is a 
fuel injection system for passenger 
car engines. It is claimed to be 
fully acceptable from an operating 
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standpoint and moderately priced. 
The unit has been demonstrated to 
one of the large producers. 

A small but important item is an 
automatic transmission shaft seal 
made of teflon. Its design is such 
as to make replacement simpler and 
less costly. 

An electro-hydraulic brake sys 
tem for trailers drawn by passen 
ger cars has been tested and will be 
available initially for boat trailers. 
It employs hydraulic brakes fitted 
with a motor drive at each wheel 
for initiating braking action. 


Plant Addition 


Dominion Rubber Co. is erecting 
an addition to its plant in Guelph, 
Ont. 





J. D. D'lanni, a research execu- 
tive, recently told the American 
Chemical Society that it is becom- 
ing increasingly difficult to classify 
a new polymer as a rubber or a 
plastic. “It becomes more easy to 
fit a specific polymer to a specific 
end use, than to decide its classi- 
fication,” D'lanni declared. 


American producers of farm ma- 
chinery and equipment have a good 
potential market in South Amer- 
ica, the U. 5S. 


Commerce reports. A survey dis- 


Department of 


closes that European competition 
is stiffening but that U. S.-made 
equipment long has been favored 
by South American farmers and 
ranchers. 


Allied Chemical plans to triple 
its annual production of Golden 
Caprolan nylon-6 yarn for auto- 
mobile tires. Long-distance turn- 
pike driving has increased the de- 
mand for safer high-performance 
tires, according to Allied execu- 


tives. 


British Motor Corp., Britain’s 
largest motor manufacturer, ex- 
ported 30 per cent more vehicles 
last year than in 1958. Hambro 
Automotive Corp., BMC'’s U. S. 
representative, reports 259,011 ve- 
hicles were exported world-wide. 
Of this number, 104,304 came to 
North America. 


General Tire & Rubber Co. has 
opened an 8!) mile oval tire test- 
ing track at Uvalde, Tex. The 
track is being used to test auto- 
mobile tires at speeds up to 200 
mph. Truck and bus tires are 
tested on an inner lane at slower 


speeds. 


United States consumption of 
new rubber amounted to 125,922 
long tons in November, 1959. This 
compares with 147,643 tons in Oc- 
tober, 1959, and 122,754 tons in 
November, 1958. Production of all 
types of synthetic rubber totaled 
124.825 long tons in November, 
1959, compared with 128,532 tons 
in the previous month and 102,496 
tons in November, 1958. 


A bibliography of 290 technical 
references in the field of gas lubri- 
cated bearings has been prepared 
by the Franklin Institute Labora- 
tories. It is Jor sale to the public 
by the Office of Technical Services, 
Business and Defense Services Ad- 
ministration, U. S. Department of 


Commerce. 


The 1,500,000 cu ft of helium in 
each of three huge airships built 
for the airborne early warning sys- 
tem provides a lifting power of 
more than 90,000 Ib. The 400-ft 
blimps carry the largest radar and 
electronic system to be installed in 


a single aircraft. 


New chemicals that prevent scale 
formation on metals during heat 
treatment are available to indus- 
try, it has been announced by 
Navan Products, Inc., North Amer- 
ican Aviation’s invention market- 
ing subsidiary. Invention of the 
new chemicals was recently an- 
nounced by North American. 

a oa 

Shipments of complete civilian 
aircraft amounted to 2,048,700 lb 
in November, 1959, according to 
the Federal Aviation Agency. Dur- 
ing November, 705 planes valued 


at $77 million were shipped. 


+ * 


Because of a temporary shortage 
of heavy duty trucks in the United 
States during the steel strike, im- 
port authorizations were granted 
in December for 177 such vehicles 
classed as foreign excess property. 
Foreign excess property is prop- 
erty sold abroad by the U. S. Gov 
ernment and ordinarily is approved 
for import only to ease shortages 
or otherwise to be beneficial to the 
country’s economy. 

Thirteen-inch tires for the new 
\merican compact cars are vastly 
different from those of that size 
produced in the United States since 
1955 for imported autos. The 
\merican-car tires were designed 
and engineered specifically for the 
weight and suspension systems of 
the U. S. cars, which vary con- 
siderably in that regard from their 
foreign counterparts. 





Automotive Div. 
Set Up by S-P 

Studebaker-Packard Corp., feel- 
ing the growing pains of a com- 
pany making money, has isolated 
all automotive activities in a new 
Automotive Div. A. J. Porta, 35- 
vear Studebaker veteran, has been 
named general manager of the new 
division. 

S-P, which made a profit in 1959 
for the first time in the company’s 
rocky five-year history, anticipates 
further growth in the automotive 
field. The new division should make 
this easier by co-ordinating all 
domestic production, Canadian ex- 
port operations, and the Mercedes- 
Benz Sales Corp. and Auto-Union 
distribution in this country. 

But the new division also paves 
the way for further diversification 
by setting the automobile operation 
apart from plastic and other non- 
related activities. 


5 Auto Heads Named 
To ASTME Committee 


The American Society of Tool 

and Manufacturing Engineers 
ASTME) has named five Detroit- 
ers to an honorary host committee 
for the society’s 28th annual con- 
ference April 21-28. 

Named were L. L. Colbert, pres- 
ident, Chrysler Corp.; John F. 
Gordon, president, General Mo- 
tors; George Romney, president, 
American Motors; Henry Ford II, 
president, Ford Motor Co.; and 
Malcolm P. Ferguson, president, 
Bendix Aviation Corp. 


Hill is Elected 

Philip S. Hill, executive vice 
president of the Hyster Co., has 
been elected president of the In- 
dustrial Truck Assoc. Roy  L. 
Wolter, general manager of Auto- 
matic Transportation Co., Chicago, 
was elected vice president. 
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Missile Air Cushions 
Ordered by Martin 


An order for 96 air cushions, 
used by the Air Force as “shock 
absorbers” in recovering its TM- 
76 Mace tactical missile during 
training and test flights, has been 
received by the Goodyear Tire & 
Rubber Co. 

Made of neoprene-coated nylon 
fabric, the cushions, which Good- 
year calls bags,”” are 
shaped like giant sausages and fit 
snugly around the middle of the 
missile when popped into shape by 


“recovery 


compressed air. 

The oddly-shaped bags, purchased 
by The Martin Baltimore 
Div., designer of the Mace, are one 
phase of a recovery system used 
in returning the missile to the 
ground without damage. 

Without recovery bags, the Mace 
would be a one-shot weapon which 
would plunge earthward to destruc- 
tion at the end of its flight. 

Ability to recover the missile 
means that troops can be given 
more intensive training in the 
launching sequence, with the cost 
significantly lower. In addition, 
when the Mace is used as a test 
vehicle for expensive guidance sys- 


Co.’s 
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tems and there is a malfunction, 
it can be brought back for examin- 
ation. When used as a target drone 
for other missiles, the Mace can 
be recovered if no hits are scored. 


Westinghouse Supplies 
Wind Tunnel Units 


Drive equipment valued at $200,- 
000 is being supplied by Westing- 
house Electric Corp. to power new 
compressors for the “blow-down”’ 
wind tunnel at Lockheed’s Cali- 
fornia Div. Research Center. 

Components of the system will 
include a 7000 hp synchronous mo- 
tor, a 7800 hp gear unit, switch- 
gear and control. 


Vigilant Fighters 
Ordered by Navy 


A $73 million Navy contract for 
additional carrier- based A3J - 1 
Vigilant jet fighters has _ been 
awarded to North American Avia- 
tion, Inc. 

The Vigilant is an all-weather 
jet fighter. It is the Navy’s first 
aircraft in which all systems and 
system components are supplied by 
the manufacturer. 


TRIPLE DECK FORD RAIL SHIPMENT 


Ford Motor Co. and the Santa Fe Railway are experimenting with this tri- 
level flat car shipment of autos from Ford’s Wixom, Mich., plant to Los Ange- 
les. Santa Fe plans 88-ft cars capable of carrying up to 15 automobiles. 
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Aerojet Establishes 
New Materials Div. 


Aerojet-General Corp. has estab- 
lished a new Structural Materials 
Div. to meet the increased need in 
the missile field for fuller exploita- 
tion of metallic and non-metallic 
materials and processes. 

The Structural Materials Div. is 
a combination of the Structural 
Plastics Div. and the Materials De- 
partment of Azusa Operations 
staff. 


Thiokol to Produce 


Minuteman Engine 

Thiokol Chemical Corp. has been 
designated first stage engine con- 
tractor for the Minuteman ICBM 
and has been given second stage 
engine production backup responsi- 
bility. 

“Subject to successful test dem- 
onstrations, Aerojet General Corp. 
will undertake production of the 
second stage propulsion unit,” the 
Air Force said. 


RCA Gets Contract 


For Missile Tracking 
An $8,911,904 contract for in- 
stallation of new equipment to im- 
tracking of the 
operating on 
Range, has 


missile 
American Mariner, 
the Atlantic Missile 
been awarded to the Radio Corp. 


prove 


of America. 

The contract provides for instal- 
lation of new radar equipment and 
continued technical operation of the 
ship in the South Atlantic. 


Cessna's ‘59 Sales 

Cessna Aircraft Co. has an- 
nounced sales of 3564 units during 
1959. This is 50.6 per cent of the 
light plane market, Cessna officials 
claim. 





By John Soelch 


Director of Purchasing 


Three basic 
Studebaker-Packard 


These are a competitive 


principles guide 
Corp pur- 
chases 
price, consistent quality and deliv- 
ery as scheduled. 

A competitive price for parts 
from our suppliers is necessary in 
order that our own final product be 
priced competitively. 

Quality is of obvious importance 
in maintaining our century-old tra- 
dition of Studebaker craftsman- 
Quality 
characteristics of functional per- 


ship. must include the 
formance, good material content, 
reliability and durability. All parts 
must fully and consistently meet 
engineering specifications. 

We expect shipments from our 
suppliers to arrive on _ schedule. 
This is required to assure the 
steady operation of our assembly 
lines. 

All of these considerations are 


Typical of rugged Studebaker- 
Packard products is this Transtar 
truck. One and 1'2-ton models 
have gross weights from 9,000 to 
18,000 Ib. 


equally important. Securing sup- 
plies at lower prices offers us no 
advantages if quality is impaired 
or if we have to make costly in- 
quirieS or take other action to ex- 
pedite delivery. 

Creation of a new model begins 
in our Styling Department with de- 
sign and continues in our Engi- 
neering Department for manufac- 
turing feasibility of design and 
prototype development. 

The Purchasing Department then 
receives specifications for parts and 
we call in our suppliers. 

In the case of a new supplier, we 
must be assured of a good past 
business record, financial stability 


Studebaker - Packard 
purchasing problems 
are discussed by John 
Soelch (seated), Direc- 
tor of Purchasing, and 
his assistants, C. M. 
Brown (left) and E. C. 
Woltman. 


and capacity to produce to meet our 
requirements. In some cases the 
location of a supplier in relation 
to South Bend is a factor. 

We expect to take advantage of 
the engineering, research and tech- 
nical talent of our suppliers to im- 
prove our product. New ideas are 
presented to our engineers who are 
ready to cooperate with suppliers in 
working out improvements and 
practical applications. 

Studebaker has enjoyed an excel- 
lent supplier relationship. The loy- 
alty and trust of many of our sup- 
pliers during former adverse busi- 
ness conditions is especially ap- 


preciated by the corporation. 


Automotive Inpustries, February 15, 1960 





Anti-Skid Brakes 
Called Jets’ Need 


The performance and design of 
the latest jet aircraft has drasti- 
cally increased the need for auto- 
matic braking control and anti-skid 
devices, according to Douglas Nic- 
kerson, chief engineer for Hydro- 
Aire Co. 

In a speech to the Washington 
section of the Society of Automo- 
tive Engineers, Nickerson said 
that in addition to the great rise 
in aircraft landing speeds, reduced 
drag and elimination of the re- 
versible prop in jet designs have 
accentuated the braking problem. 

To avoid skids and offer maxi- 
mum braking, automatic systems 
that detect slip in any wheel and 
relay corrective signals to control 
devices are required for all the lat- 
est jets, Nickerson declared. 

By controlling braking so that 
the wheels are rolling at all times 
—rather than slipping as in a skid 
—an aircraft’s tires gain maximum 
ground friction and the aircraft 
maintains good directional stabil- 
ity. 


250 MPH Speeds 
For 'Copters Predicted 


Helicopter speeds of nearly 250 
mph and payloads up to 50 tons 
were forecast by Philip L. Michel, 
chief of advanced research, Sikor- 
sky Aircraft Div., United Aircraft 
Corp., at the annual meeting of the 
Institute of Aeronautical Sciences. 

Mr. Michel said such perform- 
ances are within the helicopter in- 
dustry’s capabilities. Their achieve- 
ment, he added, will require greatly 
expanded research supported by 
both private industry and the mili- 
tary services. 

“Research indicates the helicop- 
ter can be designed to achieve 
speeds from 200 to 230 mph by 
Mr. Michel de- 


various means,” 
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PASSENGERS PROTECTED FROM WEATHER 
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United Air Lines is installing 19 Jetways corridors at San Francisco and 
New York airports to keep customers warm and dry in bad weather. The 
Jetways, which extend to 107 ft, connect planes with second story of terminal 


buildings. 


clared. “These include greatly in- 
creasing negative blade twist to de- 
lay blade stall on the helicopter’s 
retreating blade; increasing rotor 
solidity by adding more 
and using such auxiliary forward 
propulsion as turbine engines with 


blades; 


conventional airplane propellers.” 


Hiller Announces 
' ' a 
Copter That ‘Grows 
Hiller Aircraft 
nounced kits are available which 
allow civilian owners of 12E heli- 
copters to add horsepower, multiply 
the craft’s hovering capacity by 3% 
times and increase the size of the 


Corp. has an- 


cabin. 

An engine carburetor kit, Hiller 
says, allows an owner to increase 
the horsepower to 320 while a pis- 
ton kit will add another 20 hp. A 
kit also is available to replace the 
three-place cabin with a four-place 
cabin. 
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Chance Vought Gets 
Crusader Contract 


A $58 million Navy contract for 
continued production of F8U-2N 
Crusader jets has been awarded to 
Chance Vought Corp. 

The F8U-2N is an all-weather, 
carrier-based fighter with ability to 
detect and destroy targets at night 
or during inclement weather. 


NASA Names Ames 


To Research Post 


Milton B. Ames, Jr., has been 
named deputy director of the Office 
of Advanced Research Programs 
in the National 
Space Administration. 

The office is responsible for ad- 


Aeronautics and 


vanced research in aeronautics and 
space conducted or sponsored by 
NASA. Ames was graduated from 
Georgia Institute of Technology in 
1936. 





( Advertisement) 
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Technical-ities 
By Fred E. Graves 


Why cap screws 
instead of studs? 


Many types of products once 
fastened with studs are today 
assembled with cap screws. 
Why the change in preference? 

Studs show certain advan- 
tages in large diameters and in 
high temperature applications. 
But when it comes to smaller 
sizes used in tapped holes, de- 
signers and production people 
have found more advantages 
in cap screws, 


ASSEMBLY FACTORS 


In fastener selection for a 
given application, you have to 
consider production and assem- 
bly as well as joint strength. 

Obviously, studs require two 
wrenchings (first stud, then 
nut). Also, there’s a more ex- 
pensive close tolerance tapping 
job, since a stud takes an in- 
terference fit to stay tight and 
not withdraw. when nut is 
backed off. 

Cap screws require only a 
clearance fit. Used in a tapped 
casting, they can be repeatedly 
inserted and unscrewed with- 
out damage to threads. 


HOW NOT TO USE STUDS 


Studs are not meant to serve 
as dowels to locate and line up 
for fastening. To line up nu- 
merous studs and bring two 
pieces together raises assembly 
cost. Use dowel pins for align- 
ment and use cap screws for 
fastening to achieve greater 
economy, 
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Screw develops high thread tension 
... and stays locked in place 





RBaW TENSILOCK screw, despite the friction of 
the toothed fiange, develops 4000 pounds tension 
with on-torque of 240 inch-pounds 


Here is a locking fastener where the 
on-torque effort not only anchors 
the screw but also develops high 
preloading, or residual tension. 

Like high tensile cap screws, 
RB&W’s TENSILOCK screws also 
give a high thread tension to torque 
ratio. But there’s one important dif- 
ference. The TENSILOCK fas- 
teners lock with teeth as well as 
high residual tension. 

RATCHET-LIKE LOCKING 
Carburized teeth on flange of this 
one-piece fastener are so angled as 
to afford easy torquing. They bite 

into the seating 
r —" surface when fas- 
. tener is fully tight- 
ened. A circular 
groove in the 
flange increases 


ie. flexing action and 
a enables flange to 


Card for more data 
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An off-torque of 330 inch-pounds fails to break 
loose the grip of the teeth. Tension is maintained 
by TENSILOCK screw 


maintain pressure on the imbedded 
teeth. To loosen a tightened TEN- 
SILOCK fastener thus takes much 
more effort than the on-torque. And 
it can be reused with little loss of 
this holding power. 
FRICTION STOPS SLIPPAGE 
The full clamping force exerted by 
these fasteners prevents slippage of 
the fastened members where lateral 
movement is possible because of 
large or eccentric holes. The posi- 
tive gripping enables them to stay 
tight even under conditions of 
severe vibration or cyclic tempera- 
ture fluctuations. RB&W TEN- 
SILOCK nuts also available. Russell, 
Burdsall & Ward Bolt and Nut Com- 
pany, Port Chester, New York. 
Trademark Pat. applied for 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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IN THE NEWS 


Pacific Cor and 
Foundry Co. — Donald 
F. Pennell has been ap- 
pointed vice president 
and general manager 
of Peterbilt Motors 
Co., a subsidiary. 


Eaton Mfg. Co. 
Stamping Div. — How- 
ard B. Gordon has 
been named purchasing 
agent. 


ACF Industries, Inc. 
Carter Carburetor Div. 
—Kennard F. Miller 
has been appointed 
manufacturing manager. 


Bunting Brass and 
Bronte Co.—Harry G. 
Schwab has been nam- 
ed director of manu- 
facturing. 


Gabriel Co., Gabriel 
Div.—Charles E. Ru- 
pel has been promoted 
to comptroller. 


Borg-Warner Corp., Warner Auto- 
motive Div.—A. K. Hahn has been 
appointed treasurer and comptroller. 


Lindberg Engineering Co.—Harold 
A. Moffat has been named salt bath 
specialist. 


Ford Motor Co., Ford Div.—Floyd 
O. Fason has been named manager of 
Twin Cities assembly plant. 


General Motors Corp., Central 
Foundry Div.—Charles E. Drury has 
been named divisional director of re- 
liability; Thomas E. Smith has been 
promoted to manager of the Danville 
plant; Dale W. Wonus has _ been 
named plant production manager, and 
Elmer E. Braun named 
works manager. 


has been 


Budd Co. Automotive Div.—Albert 
J. Jehle, Jr., has been named general 
sales manager. 


Chrysler Corp., Dodge Div.—Paul 
E. Butcher has been promoted to na- 
tional dealer placement manager. 


Timken Roller Bearing Co.—R. L. 
Frederick has been promoted to ex- 
ecutive director, International Div. 


ACF Industries, Inc., Carter Car- 
buretor Div. Lyle V. Mantin has 
been named advertising manager. 


Bendix Aviation Corp.—George E. 
Stoll and A. P. Fontaine have been 
elected executive vice presidents. 

Chrysler Corp.—Frank Fraser, Jr., 
promoted to manager of 
Plymouth- 


has been 
sales programming for 
De Soto-Valiant Div. 


Ford Motor Co., Aeronutronic Div. 

A. Clyde Flackbert has been ap- 
pointed manager, tactical weapon sys- 
tems operations. 


Gould - National Batteries, Inc. 
Milton E. Kluge has been promoted to 
chief industrial engineer. 


General Motors Corp., Fisher Body 
Div.—Leonard H. Klaasen has been 
promoted to general factory manager 
for all Fisher fabricating plants. 





American Motors (Canada) Ltd.—Ear/ 
K. Brownridge (left) has been named ex- 
ecutive vice president and general man- 
ager. Temco Aircraft Corp.—Clyde Skeen 
has been named vice president and gen- 
eral manager. 
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B. F. Goodrich Co. Charles D. 
York has been named staff superin- 
tendent; John S. Bond has been pro- 
moted to eastern manager of fleet 
sales and Van L. Wanselow has been 
named Milwaukee manager. 


Sperry Rand Corp., Vickers, Inc., 
Div.—Dr. W. Wai Caho has been ap- 
pointed chief of research. 

Clevite Harris Products, Inc.—John 
J. Carlin, Jr., has been appointed sales 
manager. 


Robert Bosch Harry W. 
Drescher has been named vice presi- 
dent and head of engineering division 
and William J. Finnell has been ap- 
pointed manager, manufacturers sales 


Corp. 


division. 


General Motors Corp.—Edward A. 
Bracken, Jr., has been promoted to 
manager of special projects on the 
public relations staff; Carl Pearson 
has been named engineer in charge of 
new machinery and equipment depart- 
ment, and W. Arthur Fletcher has 
been appointed staff engineer in 
charge of advanced engineering. 


Douglas Aircraft Co.—Harold G. 
Hynd has been named vice president- 
general manager, Long Beach Div.; 
Jesse L. Jones has been named vice 
president-general manager El Se- 
gundo Div. and John R. Allen has 
been promoted to general manager, 
Tulsa Div. 





Necrology 
MacPherson, 6%, re- 
president-engineering 


Earle S. 
tired vice 
of the Ford Motor Co., died last 
week in Detroit. 

J. J. Timpy, 63, American Mo- 
tors vice president, died last week 
in Detroit. 

Robinson G. Lapp, 51, a self 
taught aeronautical engineer, died 
Jan. 22 in Buffalo, N. Y 
project engineer for the Bell X-2, 


He was 


world’s fastest manned aircraft 
William G. Power, 63, 
advertising manager of the Chev 
rolet Div. of Motors 
Corp., died Jan. 23 in Detroit. 


retired 


General 
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WAUKESHA 
TRANSPORT 
ENGINES SS. 


up to 400 HP 








@ Easy Starting 

@ Reliability 

@ Simplicity 

@ Smoothness ial —s ey Power for 


extra-heavy 


@ Economy loads 
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WAUKESHA WAKDBS 
TURBOCHARGED 
iisias 

6% 16% "’ bore and stroke, 
1197 cu. in. displ. up to 
400 hp. at 1800 rpm 


. & ete a 
Off-the-highway service Overland freight routes 


PTT LiGL I i: a DIESEL 


HIGH OUTPUT 


GASOLINE ENGINE |S ’ Riek GASOLINE 
S6 bor and atone ae a BUTANE EXCEPTIONAL PLANT FACILITIES 


268 hp. at 2400 rpm i. ENGINES 25 ACRES OF MANUFACTURING SPACE 
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WAUKESHA WAKB 
BUTANE-PROPANE 
ENGINE 

6% «6% "' bore and stroke 
1197 cu. in. displ., up to 
300 hp. at 1800 rpm 


, 
lute for descriptive literature 


WAUKESHA MOTOR COMPANY 
WAUKESHA, WISCONSIN 


New York e Tulsa oe Los Angeles 
Factories: Waukesha, Wisconsin, and Clinton, lowa 
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NDUSTRIAL ANALYSTS ARE REPORTING to top 

management executives that.1960 will be the 

best year ever, for the National economy 
as a whole. They predict that industrial produc- 
tion will increase at twice its historic rate. Capi- 
tal expenditures have picked up momentum. In 
almost every plant in the automotive industry, 
the trend is evident in the in-plant arrange- 
ments being made to either install immediately 
or to prepare to install new production equip- 
ment. Incoming shipments reported by plant 
managers have included deliveries of as many 
as 10 new machine tools per week in some 
plants. Inventories and stockpiles of materials 
are being built up at a rapid rate, but high pro- 
duction schedules are chewing up as much of 
these materials as are being delivered in many 
plants. New machine tools for 1961 model pro- 
duction use are being lined up now. 


THE AUTOMOTIVE PRODUCTION RATE for the 
first quarter is 8 million units and economists 
predict that the rate will be continued through 
the second quarter. Engineers within the indus- 
try are working at a hectic rate with design 
specialists and other executives concerned with 
the introduction of next year’s models. Their 
concentration of major activities is so intense 
that it leaves little time for attention to activi- 
ties which are not vitally productive. In brief, 
the total activities of the entire field of automo- 
tive industries are moving ahead at a peak pace. 


IT DOES NOT REQUIRE A CRYSTAL BALL to en- 
able an analyst to predict that there will be 
changes in the economic reports of the industry 
during the third and fourth quarters of the year 
when new models are introduced. But it is ap- 
propriate to point out that when occasions arise 
during which the peak operations of the indus- 
try ease off, such periods provide a very neces- 
sary breathing-spell during which design, en- 
gineering, management and production men take 
additional time to give attention to new sugges- 


Automotive INpustries, February 15, 1960 


an Editorial 


The 1960 Trend 


tions and recommendations for further improve- 
ment: development or adaptation of new mate- 
rials, methods and equipment to the production 
operations of the industry. 


DURING RECENT IN-PLANT VISITS many inter- 
esting examples were observed which illustrate 
the necessity for a constant flow of design and 
production information to the industry. During 
peak production periods, automotive executives 
read and compare new data and information 
with current operations, and assign products, 
equipment, processes and methods for investiga- 
tion and analysis in a relentless search for new 
solutions to immediate problems. Many kinds 
of decisions are made because they have both a 
short-term and a long-range effect on automotive 
product designs and production. The pressure of 
peak operations creates the necessity for deci- 
sive actions. Such decisive actions are creating 
record purchasing volumes at this time. 


WHEN LEss-THAN-PEAK OPERATIONS APPEAR, 
additional kinds of problems move up on the 
schedule for solution. These may affect decisions 
in company-wide policies which reach beyond 
the limits of immediate peak production in-plant 
operations. In the total cycle of the industry, 
from the peak of one cycle to the peak of the 
next, it is quite likely that every important op- 
portunity for improvement of products or pro- 
duction will have been considered by the indus- 
try. This capability of analyzing the whole 
universe of design and production technology 
during any typical cycle of the industry is a 
basic reason why this industry contributes so 
much to the Nation’s total productivity. It ex- 
plains also why this industry contributes so 
much to this country’s record in total economic 
activity, now expects to reach a new high peak in 
1960. It is singularly appropriate for automotive 
manufacturing to be the pace-setter for the 
country in the opening year of the decade which 
has been described as the “dynamic ’60s.”’ 


Editor and Publisher 
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Geared with Fuller ROoADRANGER «++ The Willett Company is using 61 Fuller-equipped GMC and International Tractors, operating from 5 
terminals, for bulk hauling in the Chicago area. 


Willett conquers city traffic and toll roads 


“Our R-46 ROADRANGER Transmis- 
sions have achieved an excellent rec- 
ord,” says Walter Neumann, Director 
of Purchases for The Willett Com- 
pany, Chicago. “They help our 
drivers maintain fast trip times 
whether they're creeping in city traffic 


or running at top legal speed on the 


FULLER 


Lowiswille, Ky. (Subsidiary) * Sales & Service, All Products, West. Dist. Branch, Oakland 6, Cal. and Southwest Dist. Office, Tulsa 3, Okla. 


Unit Drop Forge Div., Milwaukee 1, Wis. * Shuler Axle Co 


toll roads in our operating area. 
“Our drivers really appreciate the 
8 forward speeds with short, pro- 
gressive steps between ratios, shifted 
with a single lever.” 
Willett uses 61 International and 
GMC Tractors equipped with semi- 


automatic R-46 RoADRANGERS for 


®- 


bulk hauling in the Northern I1linois- 
Northern Indiana area. Payloads for 
the bulk operation run as high as 
50,500 pounds with the most modern 
trailers used by Willett. 

Ask your truck dealer about the 
Fuller Transmission best suited to 


your particular operation. 


TRANSMISSION DIVISION 


MANUFACTURING COMPANY 
KALAMAZOO, MICHIGAN 


Subsidiary EATON Manufacturing Company 


Automotive Products Company, itd., Brock House, Langham Street, London W.1, England, European Representative 
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New ENGINE DEVELOPMENTS 


at 


NATIONAL Motor Boat SHow 


Orders Placed at Exposition Totaled an Estimated 
$32 Million—for Boats, Engines and Accessories 


By A. Is always the case, the National Motor Boat Show 


this year was extremely attractive and interesting. Sponsored 
Charles A. by the National Association of Engine & Boat Manufacturers, 
e and held in New York’s Coliseum on January 15-24, it was 
Weinert also the Golden Anniversary of this annual event. 
Attendance at the exposition was 403,300, reflecting the 
EASTERN EDITOR mushrooming interest of the public in recreational boating. 
The industry’s volume of business last year was the highest 
vet—up almost 20 per cent over the prior record-level of 1958 
Palmer's 1H-V345, —and forecasts for 1960 indicate still another record-break- 
one of two new ing year in prospect (see Al, Jan. 15, page 73). 

V-8 geselize ie- Striking evidence of the continuing boom in this industry 


boards, weighs Pipe , ; 
900 Ib, has a total was demonstrated by the order activity during the show in 


piston displace- New York. 
a ped “Conservative estimates” of the values of orders booked by 
hp at 4000 rpm. exhibitors total $32 million—up about 18 per cent from 1959's 
show. Orders were placed for more than 22,000 boats, valued 
_at $13 million. Outboard and inboard engine orders are 
evestimated at $12 million, while orders for marine accessories 
“Gena equipment have been computed to be $7 million. 
In an ing this performance, Fred L. Hewitt, Jr., presi- 
tional Association of Engine & Boat Manufac- 
.. that the recreational boating industry in 
p 


ably achieve an overall sales volume approach- 





Wing or exc@eding $3 billion. Industry sales at the retail level 
last yéar were recently estimated to be $2.475 billion. 
<The shows itself presented 440 colorful exhibits of boats, 
ehgines, and marine accessories. Boats on display numbered 
516 and ranged in size from 7% to 46 ft in length. Twenty- 
eight of the exhibitors showed inboard engines and outboard 
10tors, both gasoline and Diesel. 

The majority of the new engines at the show were described 
in the article which appeared in AUTOMOTIVE INDUSTRIES for 
January 15, page 75. However, data on several of them 
which include prototypes of new and unusual developments 
were not available in time for inclusion in the prior article. 
These additional engines are therefore being covered in the 
following: 
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Crusader's new Mark 325 V-8 is a 390-cu-in. gasoline engine, 
rated 325 hp at 4800 rpm. It has a 9.5 to 1 compression 
ratio, and is equipped with twin four-barrel downdraft 


carburetors. 


American Marc, Inc. 


This builder, who introduced a 
7'e-hp aircooled Diesel outboard 
motor about two years ago, is 
now offering a 944-hp Diesel out- 
board production-model called the 
AMARC 10. Rating is at 3500 rpm. 
two-stroke 


The new watercooled 


unit has a single cylinder with a 
bore of 2°. in. and two opposed 
pistons, each having a stroke of 2 
in. The two crankshafts are geared 


to the output shaft. Total piston 


CRANKSHAFT 


GEAR TRAIN 


INJECTOR CAD 


Scott R-120 experimental outboard motor has four cylinders 
arranged radially. 
a rating of 110 hp at 4200 rpm from a displacement of 


This two-stroke gasoline engine, with 


90 cu in., is fitted with a fuel injection system. 


displacement is 21.5 cu in., and 


compression ratio is on the order 


of 20 to 1. 

Fuel is metered and injected by 
a simplified fuel injection system 
timed by a cam on one of the gear- 
train shafts. 

The engine is crankcase scav- 
Anti-friction bearings are 
ends of 


enged. 
used liberally—on both 
each of the two connecting rods, 
for crankshaft mountings, in the 
gear train, and on the output 
shaft. 


Schematic cross-section of the AMARC 10 Diesel outboard 


American Marc also makes single 
and twin-cylinder four-stroke Die- 
sel engines for marine, industrial 


and military use. Aircooled models 
have ratings of 6.5 and 14 hp at 
1800 rpm; while the watercooled 
models are rated 7 and 15 hp at 
1800 rpm. They are sold as sepa- 


rate engines, as well as in the form 
of motor-generator sets. 
Company officials indicated that 


The AMARC 10 Diesel outboard has a 

single cylinder with opposed pistons. 

It is rated 94 hp at 3500 rpm; and 

cruising fuel consumption is said to be 
less than 0.5 gph. 
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later this year the firm will produce 
engines of higher horsepower—in- 
cluding an automotive Diesel for 


application in taxicabs. 


Cary Enterprises, Inc. 

Among the displays of this Hunt- 
ington, N. Y., company was a new 
3.2-hp “water jet” outboard motor. 
It is aircooled, and the power sec- 
tion drives a centrifugal pump for 
propulsion. 

The single cylinder motor has a 
displacement of 5.4 cu in., and 
weighs 36 lb. Its maker is Garelli 
Co., Milan, Italy. 

The complete unit swivels 360 
deg, thus providing for reverse op- 
eration. Having no propeller, it is 
adaptable to safe operation in shal- 
low water and through accumula- 
tions of silt, weeds, roots and simi- 
lar obstacles. 

Available as optional equipment 
is an accessory attachable to the 
foot of the motor which enables it 
to serve as a bilge pump for pump- 
ing water at the rate of 50 gpm. 


Crusader Marine 

Last year this builder’s top offer- 
ing was a 348-cu-in. gasoline in- 
board with a rating of 300 hp at 
1800 rpm. While this basic size is 
still being continued, it has now 
relinquished its power position in 
the line to a new larger V-8 rated 
325 hp at 4800 rpm. 

Designated the Mark 325, the 
new 390 cu in. ohv engine is based 
on a Cadillac cylinder block. Its 
bore and stroke are 4 in. by 3.75 
in. Compression ratio is 9.5 to 1, 
and it is equipped with twin four- 
barrel downdraft carburetors and 
high-lift cams. Total weight of the 
engine with hydraulic clutch is 800 
lbs. 

Two other versions of the basic 
Mark 325 are available in the Mark 
300 and Mark 275. The former is 
rated 300 hp at 4400 rpm, and is 
equipped with a single four-barrel 
downdraft carburetor. It likewise 
has 9.5 to 1 compression ratio. The 
Mark 275 is rated 275 hp at 4000 
rpm, has an 8.8 to 1 compression 
ratio, and is equipped with twin 
side-draft carburetors. 

In addition to the 390-cu-in. 


series, Crusader is offering the 


Mark 240, 348-cu-in.; and the Mark 
225, 200, 170 and 140, 283-cu-in. 
models—ali of which are ohv V-8’s. 


Cummins Engine Co. 

Featured engine in the Cummins’ 
show exhibit which comprised 
three marine Diesels, was the VT- 
12-M. Rated 600 hp at 2100 rpm, 
this engine is a V-12 with a total 
piston displacement of 1486 cu in. 
Its bore and stroke are 5'4 in. by 
6 in. It weighs 6100 lb, and mea- 
sures 7034 in. long, 44 in. wide, 
and 64% in. high. 

Cummins also showed its NRTO- 
6-M, a six-cylinder Diesel with a 
total piston displacement of 743 cu 
in., rated 335 hp at 2100 rpm. This 
engine has a net weight with stand- 
ard accessories, but less reverse 


The “Turbinautic,” introduced by Pre- 
cision Gears & Products, Inc., combines 
an inboard-mounted gas turbine engine 
with an outboard-mounted drive. 
Weight of the package is stated to be 
less than one pound per horsepower. 


CUBASS! BEFLECTOR ComTeR 


and reduction gears, of 3050 Ib. 

The third model displayed was 
the JT-6-M inboard Diesel, rated 
175 hp at 2500 rpm and having a 
total piston displacement of 401 cu 
in. It is a six-cylinder vertical unit, 
with a weight of 
1950 Ib. 

All of the models shown were 
turbocharged, and of the four- 
stroke type. 


direct-drive 


(Turn to page 92, please) 
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Sectional view of the "Turbinautic" gas turbine and drive assembly. Flexible duct- 
ing between the engine and drive permits the latter to be turned for steering. 
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Design and Production Highlights 
of Rolls-Royce Aluminum V-8 Engine 


RODUCTION activities at Crewe 

are confined largely to ma- 

chining, 
spection. In many cases, such as 
the cylinder block, machining is 
complicated by the design of com- 
ponents which 
ceived with little regard to cost, 
as well as by the close tolerances 
laid down. Manufacture takes a 
back seat to design, and at most 
the engineering department can 
minon 


assembly and _ in- 


have been con- 


suggest, not demand, 
changes to ease production. On oc- 
casions small modifications have 
been accepted ,when no compro- 
mise with quality was involved. 
Machine tools are mainly stand 
ard types, although a few special! 
units are used. Flexibility is the 
keynote, with emphasis on good 
fixtures. This is not only because 
output at Rolls-Royce is relatively 
small, but because design details 
are continually being changed and 


Crank and cam bearings are simultaneously finish-bored 
on this two-spindle Landis Lund Precimax to insure exact 


PART Il 


By David Scott 


Special European Correspondent 
for AUTOMOTIVE INDUSTRIES 


improved as a matter of policy. 
Versatility is also important, for 
production is in batches and some 
machines may make as many as 20 
different components in a week. 

Tools in the cylinder block sec- 
tion are linked by roller track, and 
the line starts with a plano-miller 
that faces the front and rear of 
the 85-lb aluminum casting with 
rough and finish cuts. Lateral 
faces are then surfaced on a Wad- 
kin high-speed router miller with 
the work clamped in a trunnion- 
mounted, multi-sided fixture. 

The cutting head is carried on 


hinged arms to move freely in a 
horizontal plane, and is manually 
passed over the work by the oper- 
ator. Between operations the fix- 
ture is indexed by a hand wheel to 
present the next face upwards, 
and height of the spindle head is 
reset by positive stops controlling 
its position on the vertical slide. 
Where required there are guide 
templates on the fixture to restrict 
cutter movement to the desired 
area. 

Head, pan and camshaft cover 
faces are finished on this one ma- 
chine. Rolls-Royce derived this 
method of machining aluminum 
from aircraft practice, employing 
it because of its speed and the 
near-perfect flat surface it pro- 
duces. 

Crank and cam bearings are fin- 
ish-bored on a twin-spindle Landis 
Lund Precimax with outfeeding 
tools. These operations are carried 


V-8 cylinders are bored, grooved to take three sealing rings, 
and recessed to seat the liner flange in one operation with 


11 outfeeding and interconnected tools on each of the 
horizontal spindles. Costly multiple tooling is used to 
insure concentricity and squareness, not to save time. 


centering and location of the two shafts. Boring bars with 
outfeeding tools are supported by roller bearings in the 
steady behind the fixture. 











Cylinder heads are faced on a Wadkin high-speed miller 

with the work clamped in a rotary fixture that is indexed 

by hand between operations. Combustion chambers are 

fully machined by a smaller cutter, when a guide template 
is positioned over the lower face. 


out simultaneously to insure exact 
centering and location of the two 
shafts. The cylinder block, front 
end forward, is located on the 
traveling fixtures by a pair of 
engaging steel 
pressed into the pan face, and 
downward clamping is hydraulic. 

With the tools retracted, the 
work slide fast-feeds in so that the 
bars pass through the two lines 
of bores and their noses finally en- 
ter support bearings in the steady 
rest directly behind the fixture. 
Bar ends are keyed to mate with 
slots in these roller bearings, and 
a simple arrangement of interlock 
switches prevents slide movement 


dowels bushings 


unless the bars are aligned. 

As the block advances on its 
work stroke, the crank holes are 
bored to 0.015-in. under the final 
dimension, and the center bearing 
is recessed for a thrust washer. 
Meanwhile, the cam bearings are 
finish-bored and the front one is 
recessed to take an oil seal. At 
the end of travel the external 
flange adjacent to the camshaft is 
additional outfeeding 
tools on the upper spindle head. 

Blocks are then circulated to 
several other machines before be- 
ing returned to this one for finish 


faced by 


boring. This is because there are 
a number of operations, including 
pressing in the white-metal cam- 
shaft bearings, that use the crank 
bores for location. Final machin- 
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Valve guide holes and recesses for seat inserts are bored 
on a Krause machine with two upward-feeding vertical 
spindles. After inserts are pressed into the head, the tool 
bars are changed for final boring. The table with dual 
fixtures indexes between strokes so that all the exhaust 


and then the inlet valve areas on the two heads are con- 


ing of the latter is therefore de- 
layed. Normally a week’s produc- 
tion of each is put through at « 
time. 

Tool bars are changed for the 
final boring, and work covers re- 
moval of the remaining 0.015 in. 
from the crank bearings and bor- 
ing cut the cam inserts to 2!x4 in. 

0.00025. 

Cylinders are bored to take the 
wet liners on another Landis Lund 
machine. This unit has two hori- 
zontal spindles spaced to match a 
pair of alternate cylinders on one 
bank, and features extremely com- 
plex tooling. Each boring bar in- 
corporates 11 outfeeding and in- 
terconnected tools, and in one 
cycle it roughs and finishes the 
upper and lower diameters, coun- 
terbores the upper recess that 
seats the liner flange, and cuts the 
three grooves for the rubber seal- 
ing rings. Grooving is done in five 
after which the sharp 
edges are chamfered. 

This costly multiple tooling is 
employed not to save time by do- 
ing all the work in one sequence, 
but to insure that all machined 
areas relating to the cylinder 
liners are square and concentric. 
The block is mechanically clamped 
in an angled fixture, and is located 
on its pan face by the same steel- 
bushed dowel holes. Between bor- 
ings the work table 
verses hydraulically to present the 


passes, 


cross-tra- 


196 } 


secutively machined. 


To ma- 


second pair of cylinders. 


chine the opposite bank the block 
is manually repositioned in the fix- 
ture. 
Cylinder 
machined on a Drummond Maxi- 
pilot multi-tool lathe, finish-bored 
on a two-spindle Ex-Cello, then 
honed on a single-spindle Gehring. 
This last operation is noteworthy 


liners are externally 


in that Rolls-Royce has replaced 
the air gage normally fitted in the 
reciprocating honing head by a 
separate Solex air gage that mea- 
sures the bore at three spaced-out 
diameters instead of merely pro 
viding a single average reading. 
Thus ovality and taper can be 
checked precisely, and the latter 
corrected by manually limiting the 
spindle stroke to the under-size 
section when the liner is returned 
to the machine. Although this pro- 
cedure considerably lengthens pro- 
duction time, since each liner is 
shifted between machine and gage 
several times, it is felt to be justi- 
fied on the grounds of precision. 
Cylinder heads are machined on 
another Wadkin high-speed miller, 
with the hand-rotated fixture in 
dexing to present the top, mating 
and both manifold faces to the hori- 
zontal, hand-guided cutter. For 
milling combustion chambers an ad- 
ditional template with four cut-outs 
is clamped over the lower face, and 
the cutter is replaced by a smaller 
one. The spindle runs at 18,000 


61 





All nine crankshaft bearings are simultaneously lapped on 
this special machine built by Rolls-Royce. Abrasive paper 
is clamped to the mains and pins by air-actuated jaws 
carried on independent pivoting arms, and bearings are 
sprayed with oil from beneath when the shaft is rotated. 


rpm, and carbide-tipped tools are 
used since the high-silicon alumi 


num alloy is very abrasive. 


Valve guide holes and recesses the inlet valve areas are consecu- 


for seat inserts are bored on a tively machined. 
Krause machine with a pair of 
upward-feeding vertical spindles. is bored while 
These have compound tooling for 


the exhaust and inlet valves re 


spectively. The work table has dou- at a time, after which the inserts 
are pressed into the heat-expanded 


ble fixtures to carry two cylinder 


heads which are indexed trans- 
versely over the retracted spindles 


so that the line of exhaust and then 


On the initial cycle the guide hole 


counter-bored by an outfeeding to 
This is done in batches of 100 or sv 


Completed engines with heads removed are dynamically 

balanced at 750 rpm on this Avery machine. Front cor- 

rections are made by drilling the vibration damper flange, 

while strip weights, graded down to half a gram, are bolted 
to the starter ring at the rear. 


heads. For final machining the tool 
bars are changed and the spindle 
speed lowered. Here the guides are 
bored and then pilot-reamed with 
overhanging steady rests support- 
ing the bar extensions. 

At the same time a single-point 
tool cross-feeds at an angle to face 
the valve seats. Tolerance on the 
guide bores is kept to +0.00025 in. 
As with the cylinder boring, mult:- 
ple tools are used to maintain pre- 
cise alignment of the guides and 


seat recess is 


seats. 

The crankshaft is a steel forging 
with integral balance weights. Di- 
ameter of the five main bearings is 
2.5 in., and the 90-deg crankpins 
have 2.25-in. diameters and are 2 
in. wide to accommodate paired 
connecting rods. 

Before machining the forgings 
are dynamically mass-balanced and 
centered on a Jackson & Bradwell 
unit. Mains and weights are then 
turned simultaneously on a Drum- 
mond Maximatic, after which the 
pins are individually turned on 
four separate similar lathes. These 
are universal machines that are re- 
set to take the 4-, 6- and 8-cylinder 
cranks for in-line industrial en- 
gines also made at Crewe. 

Oil holes are deep-drilled on a 
special double-headed Archdale, 
with the fixture indexing forward 
after each throw has been correctly 





Every fiftieth engine off the line is run for 6 or 7 hours on a brake, then 100 
per cent stripped and each part is individually gaged for wear. The entire 
operation, including reassembly, takes two days. 


positioned. Following grinding, the 
crankshafts are finally balanced on 
(Turn to page 100, please) 
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Highlights 


ART I of this two-part report 
P:: the SAE Annual Meeting 

which was held in Detroit on 
January 11-15, appeared in the 
February 1 issue of AUTOMOTIVE 
INDUSTRIES (page 44). The second 
part follows, opening with a con- 
tinuation of technical-session ob- 
servations and concluding with 
high-spots of the SAE Engineer- 
ing Display. 


TECHNICAL SESSIONS 

Air Cushion Vehicles: Consider- 
able interest in air-cushion vehi- 
cles—or what the experts seem to 
prefer to call ground-effect ma- 
chines — was displayed by the 
large attendance at the session 
devoted to developments along 
these lines. 


of SAE Annual Meeting 


By Charles A. Weinert 


EASTERN EDITOR 


Two Ford engineers, A. L. 
Haynes and D. J. Jay, explained 
the basic principles of the “Leva- 
car,’ which is supported and 
slides along a tissue-thin film of 
air and is guided by a metal rail. 
They talked in terms of potential 
vehicle speeds above 200 mph, and 
said that sliding is the only al- 
ternative. Wheels are not ade- 
quate for high-speed ground 
transportation in excess of the 
150-200 mph range, they feel, be- 
cause “vibrations set up, wheels 
begin to lose traction, and direc- 
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tional stability disappears.” 

This type of vehicle is pictured 
as being applicable in mass trans- 
portation where stops are 100 
miles or more apart. While such 
a vehicle would ride on a cushion 
of compressed air, forward propul- 
sion would be by propellers or jet. 

The basic principles of ground- 
effect machines in six different 
configurations was the subject of 
a paper presented by G. D. Boeh- 
ler of Aerophysics Co. It is good 
reading for those desiring an in- 
troduction to this type of vehicle. 

A Navy engineer, H. R. Chaplin 
of the David W. Taylor Mode! 
Basin, discussed in a highly tech- 
nical presentation the potentiali- 
ties of over-the-water craft. He 

(Turn to page 76, please) 
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General view of the Buhr Economatic from one end. Note how the hydraulic pump units are arranged in the aisle away 


from the machine for easy accessibility 


New Transfer Machines at Saginaw Steering 


VARIETY of malleable 
gear housings for 
steering 


iron 
powel 
gears are being 
produced by Saginaw Steering Gea 
GMC, for 
The company 
Greenlee transfer machine for this 


Division, 1960 require 


ments. adapted a 
purpose several years ago, then re 
retooled the 
for producing the gear hous- 


built and same ma- 
chine 
ing for 1959 models. Details of this 
venture 
INDUSTRIES, 


initial 
AUTOMOTIVE 


1958 


were published in 
Novem 


MAKING IMPROVED 
GEAR HOUSINGS 


The gear housing for 1960 pro 


duction is larger, considerably 


more complicated from the stand- 


point of processing, involves finer 


tolerances and surface finish along 
with greater emphasis upon the 
relationships of bores and locating 
surfaces. Evidently the impact 


By 
Joseph Geschelin 


DETROIT EDITOR 


held 
with design complexity, now deter- 


closely tolerances, coupled 
mines the choice of the manufac- 
turing method. 
For example, the division pro- 
number of 


1960 gear housings on a pilot line 


duced a _ considerable 


of conventional machine tools be 
fore the new transfer machine was 
Despite 
tooling and fixturing, the rate of 


available. great care in 
rejects was too high to be profit- 
It was obvious that the pallet 
which the parts 


able. 
type machine in 
are clamped accurately and secure- 
lv, and in which the parts never 
leave the fixture until the cycle is 
completed, was the best 


Now, as a matter of fact, the man- 


answer. 


\UTOMOTIVE 


agement here has concluded that 
the only way this part can be proc- 
essed, with good efficiency and low 
rejects, is on a pallet type trans- 
fer machine. 

What is of major interest in this 
case, is that a transfer machine of 
the type to be described has be- 
come a piece of precision equip- 
ment, capable of doing the job bet- 
ter on a large scale than one may 
expect from small lot 
in the tool room. 

Principal cross-sections of the 
1960 gear housing are illustrated 
to show the nature of the configu- 
ration as well as to indicate some 
of the rigid require- 
ments. (See page 68, bottom draw- 
ing.) 
on dimensions, 


production 


tolerance 


Besides the close tolerances 
note the 
ments of concentricity of bores as 


require- 


well as flatness and squareness. 
These are the things that dictated 
the adoption of a very expensive 
transfer machine. Another major 
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Another view of the Buhr machine, showing one of the many tool boards in the foreground. 


Gear Division of GM 


consideration was that the machin- 


ing cycle is required to remove 
some 3%4-lb of metal from 
piece. Despite this heavy metal 
removal the machine is expected 
to produce 300 pieces an hour. 
With the exception of flange 
mounting holes, the entire sequence 


each 


of operations is performed in one 
enormous 96-station Greenlee trans- 
fer machine. It has 38 working 
stations, 27 idle stations, and 55 
working heads. Arranged in the 
form of a rectangle, as is common 
in a pallet type machine, it has a 
developed length of 508 ft. Accord- 





Schematic layout of the Buhr Economatic, pallet type transfer machine for 
handling the pump housing. 
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Views and Diagram of 
BUHR ECONOMATIC MACHINE 


for making cast iron 
pump housings 


Close-up of the special control console 

for the Buhr machine. It will be noted 

that the tell-tale neon lights are ar- 

ranged in the same pattern as are the 
machine heads. 





ing to Greenlee this is the largest 
pallet type machine built to date. 
Incidentally, the machine is_ in- 
stalled at Plant 2 and was in oper- 
ation only one day when the writer 
visited the plant. 

initial heavy chip 
removal, the machine has been ar- 
ranged in a number of distinct 
sections, although all of it is tied 
together by the transfer mechan- 


Jecause of 


ism. The first section is arranged 
to take out at least 80 per cent of 
metal This 
massive and is 
designed for heavy coolant flood- 
ing. 


FEATURES OF GREENLEE 
TRANSFER MACHINE 


There are many distinctive fea- 
tures embodied in the design of 
the machine. For example, the 
housing must be finished in all re- 


removal. section is 


necessarily more 


spects and free from burrs or wire 
When this 
designed, the company arranged to 


edges. machine was 


have the last section tooled exclu- 


sively for removing burrs in holes 
and other locations, including wire 
brushes for cleaning up all edges. 
This is done automatically and with 
unvarying quality. 


Inspection Stations 


Another feature is the pull-out 
inspection station just ahead of the 
deburring section. This enables an 
inspector to remove a pallet from 
the transfer conveyor and slide it 
out of the machine on a cross con- 
Management specifies that 
two pieces must be checked per 


veyor. 


hour as a sampling inspection. In 
addition there are six manual in- 
spection stations built along the 
line at strategic points for check- 
ing on work in process. 


Idle Section 


One section of the line is com- 
pletely idle to leave space for fu- 
ture expansion or product change. 
Incidentally, because of the heavy 
flooding of coolant special attention 


was given to locating limit switches 
completely away from the machine 
heads. Although this entailed spe- 
cial mechanism for switch opera- 
tion, management felt it was well 
worth doing in the interest of keep- 
ing the equipment running with- 
out breakdown. This is particular- 
ly sensible when you consider that 
the machine has 563 limit switches. 


Sequence of Operation 


The sequences of operations in 
the Greenlee will be given in some 
detail below. Altogether the ma- 
chine handles 212 operations along 
38 working stations and 55 heads 
with 150 tools in action. There are 
27 idle stations, four turnarounds, 
and four checking stations, includ- 
ing probes. 

The machine has 113 electric mo- 
tors with a total rating of 845 hp. 
In addition there are 15,000 ft of 
hydraulic tubing for the hydraulic 
system. 

The sequence of operations is as 
follows: 


One side of the enormous Greenlee transfer machine. The pallet conveyor traverses the machine between the right- and 


f 
ye 


left-hand heads. 


ay 





Station Head 
LH 
RH 
LH 
LH 
RH 


LH 
LH 
RH 
LH 
RH 
LH 

9 LH 

10 RH 

11 LH 

Vertical RH 

12 

angular 

13 

16 

18 

19 

comp. ang 

20 

comp. ang 

21 


99 


To conserve space we shall break the 


the sequence 


operations listed above, and includ- 
which 
parts 90 deg, take in the left hand 
side of the machine. 


ing Station 


Operation 
Mill valve body end 
Mill cylinder bore end 
Drill hole part way 
Drill hole part way through 
Comb. rough-bore one large diameter; rough-bore part way for another 
diameter. 
Comb. rough-bore, rough-counterbore, chamfer. 
Complete drilling of one hole. 
Comb. rough-bore large bore part way, counterbore bottom 
Comb. rough-face bottom diameter, finish-counter bore, hollow mill 
Cut two recesses and thread relief. 
Comb. rough-bore to depth, form-face bottom 
Comb. cross face end, cross face bottom. 
Comb. finish undercut, rough other undercut 
Comb. semi-finish-bore one diameter, finish-ream small diameter 
Drill into snap ring groove. 
Drill through one hole 


Finish undercut. 
Rough-mill cover face, mill tap bosses 
Finish-mill cover face 


Drill hole half-way 


Drill hole to depth 
Comb. rough-bore, spotface 
Rough-bore one hole 


Prill six holes 


pallet conveyor which 
transfer the pallets to the right 
hand side of the machine. The 
next group of some six stations 

with 10 working heads—completes 
finishing operations. The parts pass 


cross 
this point. The 
rotates the 


Station 38 is 


the pull-out inspection station, men- 
tioned earlier, then go through a 
washer on the line. 

Following this 


the pallets enter 


Close-up of station on Greenlee ma- 

chine, near start of the machine cycle, 

to show flooding of soluble oil on work 
during heavy metal removal stages. 


Views of the Enormous 
GREENLEE TRANSFER 
MACHINE 


for making malleable iron 
gear housings 


Another view of the Greenlee machine, showing the disposition of heads, with Vickers hydraulic cabinets to one side 


- 


for easy access. 
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Principal cross-section of the gear housing which is machined completely on the big Greenlee transfer machine. This will 
indicate the character of dimensional tolerances, finishes, and relationship of critical elements. 


; 


the unique section, surely a “fil 
in transfer machine 
automatic deburring stations In 
all there are 10 of these stations 
with some 16 working heads. On 
holes 


are deburred, air-blasted in several! 


these stations a variety of 
instances, and the cover face is 
The pallet transfer line 
on this side is at Station 29 right 


polished 
hand side. This is the pallet re 
turn line to the start of operations 
on the left hand side of the ma 
chine, 

At the end of the deburring line, 
the machine operator removes the 


parts, transfers them to the adja 


design—the 


ent Cre multiple-spindle drilling 
machine where the flange mounting 
holes are prepared to suit the re- 
quirements of an individual cus- 
tomer. It may be noted that there 
is just one operator for the trans- 
fer machine. He loads and unloads 
at his station on the right hand 
run of the machine; also loads and 


inloads work in the Cross machine. 


BUHR ECONOMATIC 
TRANSFER MACHINES 
Saginaw Steering also makes a 
variety of cast iron pump housings 
for power steering. To take care 
of two current versions, the com- 


pany is employing two Buhr Eco 
nomatic transfer machines, both 
of pallet type. One of these has 
been in use for some 18 months. 
However, the housing illustrated 
below is of greater complexity and 
considerably more 
It is being machined in 


requires proc- 
essing. 
Plant 3 on a newly installed Buhr 
Economatic transfer machine, illus- 
trated schematically at the begin- 
ning of this article. This machine 
has 76 stations, runs some 280 ft 
in developed length. As in the case 
of the other machines this one han- 
dles two pieces at a time. 


Turn to page 8&7, please 


KEY TO OPERATIONS PERFORMED 


A—Tap drill—86 deep max 
¥y-\6 UNC—3 B th'd 
3344/3387 D.D.—.74 deep min 


Pod ‘"'D 


B—Tap drill—64 deep 
g-'6 UNC—3 B th'd 


3344/3387 P.D 
52 deep min 


2 Holes (pads "A 


C—Initial machining locating point 
for machining surface "X" 
dimensioned in section B-B yi, 


tional) 0.567/0.569 dia to 
depth shown % hole must be 
finished prior to finishing 
66755 /.66800 hole 


001 

002 drill thru as shown 
prior to finishing .66755/.66800 
hole this corner & chamber to 

B"') be smooth & free of nicks & 
burrs 


G—25 /64 


as H—I!!/16 tap drill—i.20 deep 
16 UNF—2B th'd-—.74/.80 
deep 


D—Tap drill—8! deep max 7094/.7159 P.D 


%-16 UNC 3 B 
3344/.3387 P.D 


E—Step drill between 4 & #3 2 
(0.116) Drill thru 


number of steps 


001 
8 002 d 
003 
—.002 drill to 
33/64 drill thru 


49 deep min 


optional 


one side (op 


766/.768 Dia. C bore—.45 


deep 
964/.970 Dia. C 
053 deep 


bore—.045 


shown 

K—This diameter must be concen 
tric with center of .188/.189 
dia. holes within .004 T.I.R 


thru as shown 


L—This diameter must be concen 
shown tric with center of .188/.189 
dia. holes within .006 T.I.R 





Principal cross-sections of the pump housing machined completely on the new Buhr transfer machine. The drawing shows 
the nature of tolerances and relationship of critical elements. 
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RODUCTION of our heavy duty 

truck and tractor transmis- 

sions requires heat treatment 
of about 75,000 lb of parts a day, 
six and seven days a week. There 
are some 6000 different parts in- 
volved—thrust washers weighing 
only an ounce, to shafts weighing 
as much as 75 lb. Assembled Road 
Ranger transmissions weigh up to 
1600 Ib. 


Countershafts ready for 
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Heavy duty transmission gears being charged into Surface Combustion furnace. 
Upright racking of gears aids heat treatment and quenching. 


Transmission parts requirements 
are critical. Case depths and core 
hardnesses are carefully controlled. 
Carburizing and carbonitriding are 
carried on in atmosphere-controlled 
furnaces. We check gas analysis 
daily and dewpoint every hour on 
furnaces for which we do not have 
fully automatic Case 
depths range from 0.003 to 0.060 
in. effective case. 


controls. 


charging into Ipsen furnace. 


1960 


By George M. Travers 
Chief Metallurgist 


FULLER MANUFACTURING CO. 
Kalamazoo, Mich. 


For some heavy shafts, we use 
5 per cent nickel steel. This and 
other costly alloys are needed in 
today’s transmissions. Low-carbon 
and medium-carbon steels are used 
for parts requiring minimum core 
hardness—such as shifting forks 
and rails, thrust washers, etc. 

Use of quenching oil in our op- 
erations is substantial. We esti- 
mate consumption to be 10,000 
gallons a year. The quench oil is 
re-used repeatedly. We circulate 
the oil through heat exchangers to 
cool it for further use. Our main 
storage tank is 10,000 gallons ca- 


pacity, and we have a reserve tank 


of the same size. Our quench oil 
costs would be substantial if the oil 
were to break down in service so 
that it had to be discarded and re- 
placed frequently. 

With the volume of heat treating 
work going on, minimizing distor 
tion in heating and quenching is 
an important factor. Components 
must come out of the quench tanks 
within reasonable dimensional tol- 
erances. Otherwise, excessive 
straightening would be required 
114, please 


(Turn to page 





Body Rust-Proofing and Final Assembly 
at 
Chrysler's 
Delaware 
Plant 


PART | 
By Charles A. Weinert 


EASTERN EDITOR 


through seven dip tanks during the rust-proofing process cycle. In the tank 
illustrated, each body is immersed to a depth of 18 in., for 1'/2 minutes, in 
water-dispersed primer paint for the final dip. 


finish and final assembly 
procedures have accom- 
panied Chrysler Corporation’s 
adoption of “Unibody” construction 
for its 1960 Valiant, Plymouth, 
Dodge, DeSoto, and Chrysler lines. 

As is widely known at this date, 
the new models have a unitized 
body from the firewall on back, in 
combination with a separate bolted- 
on stub frame at the front end. 
Chrysler’s particular design is 
therefore different than on any 
other American make—and, in 
many respects, Chrysler’s assembly 
techniques are likewise different 
than those employed elsewhere. 

In addition, and coincident with 
the production of 1960 models, 
Chrysler incorporated an extensive, 
and alse quite different, rust-proof- 
ing system into its vast body-build- 
ing operations. 

Typical of the Corporation’s far- 
flung operations is the Chrysler 
Delaware Assembly Plant at New- 
ark, Del. This plant assembles 
Plymouth, Dodge, and Dodge Dart 


On this drain deck, following dipping in water-dispersed paint, the primer automobiles—from body stampings 
is spray-washed off the exterior sides of body panels before curing. to completion—at the rate of one 


Continuous overhead conveyor carries bodies, in a “roller-coaster” fashion, M ic: innovations in body 
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BLOCK DIAGRAM OF OPERATIONS—CHRYSLER RUST-PROOFING SYSTEM 


car per minute. It is a big plant, 
the car assembly portion consist- 
ing of a single-story building, all 
under one roof, with more than 1% 
million square feet of floor space. 
The purpose of this article will 
be to describe both the new body 
finish and the new final assembly 
procedures for the 1960 Chrysler 
lines, using the Delaware Plant as 
illustrative of the practices fol- 
lowed by all of the Corporation’s 
assembly plants except Imperial. 


Body Finishing 


For this year’s models, Chrysler 
has gone all-out to provide the ulti- 
mate in corrosion resistance. More 
than $18 million was spent on in- 
stallations of the new multi-stage 
rust-proofing system in various 
Chrysler assembly plants through- 
out the country. In application of 
the process, each body is given 
seven dip operations along with six 
spray operations, followed by seven 
exterior paint-finishing operations. 
The system is electronically-con- 
trolled, and is fully conveyorized 
from start to completion of work. 


The rust-proofing process really 
begins when the steel is delivered 
in coils and sheets from the mills. 
Before fabrication, the raw steel is 
“scrubbed” by three spray baths of 
caustic metal cleaner at 180°F. 
Then a special drawing compound, 
developed for the Chrysler system, 
is applied to the steel as it moves 
into the blanking and stamping 
presses. While the stampings are 
made elsewhere and shipped to the 
assembly plant, this coating is re- 
tained on the surfaces of the ma- 
terial right through body-building 
operations. 

After the body has been assem- 
bled by welding, it is carried by an 
overhead conveyor to a preparation 
area just ahead of the “anti-corro- 
sion” processing equipment. Here 
the heavy dirt and grease are 
roughly hand-cleaned off the ex- 
terior parts of the body before it 
enters the automatic equipment. 

The ‘‘anti-corrosion’’ setup, 
which is about 2400 ft long, is 
fitted with a continuous “roller- 
coaster” conveyor, and has seven 
dip tanks ranging in length from 
24 to 69 ft. It also has two ovens 
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and one cooling tunnel. 

The “anti-corrosion” cycle alone 
takes about three hours. Conse- 
quently, at the completion rate of 
60 cars per hour, more than 170 
bodies are in various stages of 
process at one time. 

In the first stage, the bottom of 
the body is immersed to a depth of 
18 in. in a tank of alkaline cleaner. 
At the same time, overhead alka- 
line sprays clean the top and sides 
of the body. This cleaning is done 
at solution temperatures of 170 to 
180° F and for a duration of three 
minutes. Then the controls start 
the conveyor, the sprays stop, and 
the body rises out of the bath. 
While the next body is going into 
the bath, the first one gets a 50-sec 
drain period. 

Second stage is a 30-sec clear 
water rinse at 150 to 160°F; and 
third stage is another clear water 
rinse at 140 to 150° F—by dipping 
and spraying. 

In the fourth stage the body is 
again immersed 18 in. and sprayed 
from above, this time using a phos- 
phate coating material. Timing is 

(Turn to page 112, please) 
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HE past model have 


focused attention on all op- 


years 
erating costs, and have re- 
sulted in some automotive plants 
making remarkable strides in re- 
coated abrasive cost-per- 
unit. Even during periods of in- 
creased production, however, proper 


ducing 


control of coated abrasive usage 
remains an important job for pro- 
This 
increased production magnifies the 
savings which can be made through 


further reductions in unit cost. 


duction and cost personnel. 


As all of the personnel concerned 
well know, one of the primary re- 
quisites for reducing abrasive costs 
is an effective way of measuring 
these costs. Most body plants now 
have the mechanism for effective 
including a cost 
items 
such as coated abrasives. The vary- 
ing effectiveness with which this 
control works can be reflected in 
identical 
different 
These cost varia- 


control, usually 


specialist for consumable 


the varying costs for 
sanding 


plant locations. 


operations at 


tions are sometimes laid, and 
rightly so, to factors other than the 
diligence with which the cost pro- 
grams are applied. But it is still 
a fact that the locations displaying 
the closest cooperation between 
production and cost personnel 
normally display the lowest coated 
abrasive cost-per-job 

The body-build area is presented 
with a certain number of sanding 
jobs to do, dictated by the condi- 
tion of the metal supplied, the con- 


struction of the body itself, and 


Cutting down solder joint on difficult contour using a shaped resin 
sanding disk and flexible back-up pad. 


By Joseph R. O'Neil 


Manager, Development Department, Technical Branch 
Coated Abrasives Division, The Carborundum Co. 


Niagara Falls, N. Y. 


the quality when the 
body moves to the paint areas. It 


is impossible to completely rectify, 


necessary 


during the following operations, a 
poor sanding job in body-build; 
these mistakes stay in the body 
and are passed along for the po- 
tential customer to see. So it is up 
to the body line personnel to cor- 
rectly select and apply the coated 
abrasive products and techniques 
which will successfully do the job 
at the lowest cost. 

The coated 
available for use on the body line 
fall into two 
the so-called resin bond and glue 


abrasive products 


general categories, 
bond sandpapers. The resin bond 
products, which 
resin similar to a plastic for bond- 
ing the abrasive grain to the back- 


employ a cured 


ing, in general last longer and pro- 
duce a faster, more aggressive cut- 
ting action than glue bond abra- 
The glue bond items offer 
the advantages of 


sives. 


producing a 


slightly finer finish than resin bond, 
and of lower initial cost. Sanding 
disks, belts, and sleeves are avail- 
able in both of these types of bond. 
In addition, the cloth-backed coated 
abrasives used for belts and sleeves 
are available with a combination 
resin and glue bond. In character- 
istics, this material falls between 
the straight resin bond and glue 
bond products, and has certain 
properties making it useful for 
solder sanding. 

The first step in stretching your 
coated abrasive dollar is to store 
and handle the abrasives properly. 
All of the coated abrasives used on 
the body line are affected adversely 
by changes in moisture content. 
Care should be taken in central 
stores to keep the abrasives in a 
dry place, away from any source 
of heat. The stocks should also be 
turned over properly, always issu- 
ing material for use which has 
been on the shelves the longest. 
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a soldered joint using coated abrasive cloth with 
a contoured hand block. 


When the items are issued for 
use, the original package is opened 
and the abrasives are free to pick 
up or lose moisture, depending on 
the atmospheric conditions. The 
most common condition, particularly 
in the summertime and in humid 
areas, is for the coated abrasive 
to absorb moisture. This almost 
always results in a loss of abrasive 
life. Glue bond items have a bond- 
ing agent which is water-soluble, 
and excess moisture will actually 
soften the bond. Resin bond prod- 
ucts are stable, but 
sanding disks, in particular, will 
warp either toward or away from 
the grain side, depending on 
whether the fibre backing gains or 


more resin 


loses moisture. This moisture var- 
iation is the basic cause for disk 
warpage, or cupping, which most 
production personnel have seen at 
one time or another. The abrasive 
manufacturers have made consider- 
able improvements toward provid- 
ing more stable products, but care 
still is required if all the potential 
abrasive life is to be obtained. 

A simple and highly effective way 
of helping to insure that top abra- 
sive life will be obtained is to pro- 
vide coated abrasive storage cabi- 
nets on the line, each containing an 
electric light bulb. This arrange- 
ment will provide sufficient heat 
and low relative humidity 
the cabinets to keep the coated 


inside 





oh MES 


Flat sanding on hood and fender line using a resin sanding 


disk. 


abrasives near their proper mois- 
ture content. Usually two or three 
stations where coated abrasives are 
normally kept on the line can be 
combined into one storage cabinet 
without undue trouble for the fore- 
This 


storage 


inexpensive 
method 


men involved. 
and widely-used 
can produce real returns in reduced 
abrasive costs. 
While coated 
ideally be stored under controlled 
conditions of approximately 70 F 
and 50 per cent relative humidity, 
the capital 


abrasives should 


expenditure and op- 
erating costs involved make this 

unattractive to most 
Instead, proper inventory 


approach 
plants. 
(Turn to page 88, please) 


Cutting down soldered joint using abrasive sleeve 


Blending in solder on extreme contour using slack of belt. 
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How Preventive Maintenance 


Improves Quality in a Modern Foundry 


THOROUGH program of pre- 

ventive maintenance is pay- 

ing handsome production and 
quality dividends on the mechanical 
engine block line at the Pontiac 
Foundry in Pontiac, Mich. 

Original production was ham- 
pered by many problems, allowing 
a peaking of 125 blocks per hour. 
The line is now averaging substan- 
tially better hourly production over 
what it formerly peaked and is now 
peaking at figures as high as 210- 
220 per hour. Scrap due to mechan- 
ical failure on the line has been 
reduced to 0.2 per cent. 

The program was set up and is 
under the supervision of the foun- 
plant engineering depart- 
ment. Pontiac plant engineers work 
in close cooperation on machinery 
design changes which affect pre- 
ventive maintenance with engi- 
neers from Osborn Manufacturing 
Co., Cleveland, Ohio. Osborn de- 
signed, built and installed the en- 
gine block line for Pontiac in 1954. 

Preventive maintenance in the 
Pontiac foundry involves’ three 
basic approaches: modification of 
existing components, design of new 
components and developments of 
new methods which will eliminate 


dry’s 


COPE 
SHAKE OUT 


POURING 
AREA Scsseorneennsel 


COPE 


Pontiac's Engine Block Line Has Turned Out 
220 Units per Hour With Rejects Held at 0.2 Per Cent 


By Charles A. Weinert, Eastern Editor 


IN COOPERATION WITH 
Norris Luther, Assistant Plant Engineer 


Pontiac Foundry Division, Pontiac Motor, Pontiac Mich. 


trouble spots or simplify present 
operations. It affects all parts of 
the line, including mold making, 
shake-out and close machines, flask 
handling, sand distribution, sand 
collection and treatment, power 
sources and electrical system and 
controls. 

At Pontiac, a total of five men 
are assigned to preventive mainte- 
nance on Line No. 1. Most of their 
work is performed during shut- 
down hours on the third shift. 

Line No. 1 performs a complete 
molding cycle (Fig. 1) from the 
time sand enters the molding ma- 
chine to the entrance of the closed 
mold into the pouring and cooling 
zone. After cooling, the unit com- 
pletes the cycle by stripping the 
cope from the drag, shaking out 
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the sand and engine block casting, 
and returning empty flasks to the 
molding unit. 

Electrical controls govern the 
pneumatic and hydraulic cylinders 
which actuate the line. All han- 
dling equipment is so constructed 
that flasks move in multiples of one 
length. A master panel controls all 
phases of the automatic system. 

Basic automatic equipment in the 
line includes two four-station Os- 
born molding machines (one for 
cope, one for drag), a stripper, two 


jolt shake-out machines, and a close 


machine. 

A major problem in any modern 
foundry is the control system. In 
Line No. 1, a fully loaded flask 
weighs upwards of 1500 lb, and 
must be moved in short cycle time 


Block diagram of 
Pontiac Foundry 
Line No. 1, show- 
ing changes made 
in thorough-going 
preventive main- 
tenance program. 


DRAG SPRAY 
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Rigid trolleys support the cylinder arms in motion prevent- 
ing misalignment of cylinder arms in the extended position. 


to and from work stations. Move- 
ment is controlled by a series of 
relays, contact points and limit 
switches. These mechanisms are 
constantly exposed to loose sand. 

At Pontiac, sand was filtering 
into control and junction boxes and 
fouling contacts. Covered contacts 
can mean a missed cycle, possibly 
a jam-up of flasks at the next sta- 
tion. Small compressed air lines 
were run into control and junction 
boxes. Pressure inside the box is 
kept at 2 to 4 psig air pressure, 
imposing an “air shield’”’ around 
the contacts. 

Pressurizing control boxes, how- 
ever, did not solve the entire prob- 
lem. Metal to metal contacts are 
widely used because of simplicity, 
compactness and economy. Foundry 





dust, however, is likely to produce 
contact contamination. 

The use of 110 volts for control 
circuits, while being desirable for 
safety reasons, is below the critical 
sparking voltage for small air gaps, 
and contacts may occasionally fail 
to conduct current. This means 
shutting down to locate the contact 
and cleaning it. The job of clean- 
ing contacts became a daily and 
time consuming task. 

The Allen Bradley Co. engineers 
developed a static “Peaker,”’ which 
superimposes a substantial voltage 
pulse in the control circuit at the 
peaks of each cyle, 120 times a 
second. These pulses search out any 
closed contacts that might be sepa- 
rated slightly due to contamination 
and produce an arc to start conduc- 


Vibration - caused 
breakage of pipe 
on air system is 
eliminated by in- 
stallation of 6" of 
rubber hosing at 
the junction point. 


The static "Peak- 
er” shown (right) 
superimposes a 
substantial volt- 
age pulse in the 
control circuit 
120 times a sec- 
ond. This elimi- 
nates difficulties 
caused by con- 
tact separation 
due to contamina- 
tion. 
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Alternating the angles on sand cutter bars both on return 
sand and prepared sand has eliminated clogging of sand 
lumps between bars. 


tion which is maintained by the 
110 volt control circuit. 

The pulses are of such small 
energy content that they offer no 
increase in danger to personnel 
above the shock to be experienced 
from an “unpeaked” 110 volt con- 
trol circuit. 

Another problem involving both 
electrical control and materials 
handling, was the destruction of 
limit switches. As originally in- 
stalled, limit switches were right 
on the line of movement. As flasks 


(Turn to page 120, please) 





With backhoe and hydraulic hammer, the 


a versatile tool 


NEW BASIC prime mover, the 
Commando, is now in pro- 
duction at the Ottawa Steel 

Div. of 

Corp. at Ottawa, Kansas. It is pow- 

1-cylinder 


Young Spring and Wire 


ered by a Continental 
engine of 162 cu in. piston displace- 
ment or by a Continental 6-cylinder 
engine with a piston displacement 


commando forms 


2 W 


of 244 cu in. Both engines have a 
governed speed of 2400 rpm. 
Wheelbase of the vehicle is ap- 
proximately 109 in., and it is avail- 
able with two-wheel or four-wheel 
drive and with two-wheel or four- 
wheel steering. Other options are 
steering, and an Allison 
in place of the 


power 
torque converter 


SAE Annual Meeting 


(Continued from page 68) 


indicated the performance of such 
a machine, with respect to cruis- 
ing and hovering capabilities, de- 
pends primarily on the ratio of its 
size to its operating height. And 
that the rougher the surface over 
which the vehicle must travel, the 
greater must be the cushion of air 
and the larger must be the size of 
vehicle if satisfactory perform- 
ance is to be obtained. He con- 
cluded that operation at “reason- 
able” 


two classes of vehicles 


heights appears feasible in 
moderate- 
size operating at heights of about 
over flat 


one foot unobstructed 


land or marsh, inland rivers, and 


small lakes; and large machines 
operating at heights on the order 


of 10 ft over large bodies of water. 


ENGINEERING DISPLAY 


The SAE Engineering Display 
was another major feature of the 
meeting program. More than 70 
companies (listed separately) ex- 
hibited latest development in auto- 
motive components, materials, and 
material applications. Competent 
representatives manned the booths 
to answer inquiries and discuss 
technical aspects with those in at- 
tendance. Typical examples of the 
many new products which were on 


The Commando, basic unit of the line 


conventional drive. The basic unit 
weighs about 9200 lbs. 

A number of attachments are 
available for use with the Com- 
mando such as a backhoe and a 
hydraulic hammer. Another at- 
tachment is an adjustable fifth 
wheel which permits the vehicle 
to be backed under a trailer to 
raise it and move it with a mini- 
mum amount of maneuvering. Still 
other attachments are a snow plow 
and a sweeper, with others being 
readied for introduction at an 
early date. = 


view at this exhibit are the fol- 
lowing: 

Engines: Continental Motors 
Corp.—Multi-fuel six-cylinder en- 
gine for M35 2'%-ton military 
truck; Model J69-T-25 turbojet 
engine with a military thrust rat- 
ing of 1025 lb; and Model AU75-R 
single-cylinder four-stroke 7.43- 
cu in. aircooled midget racing en- 
gine. Hercules Motors Corp.— 
New three, four, six and eight- 
cylinder automotive Diesels, both 
naturally-aspirated and turbo- 
charged; including the D-662 V-8 
polyfuel engine rated 265 hp at 
2600 rpm when turbocharged and 
having a weight with aluminum 
heads and block of 1450 lb. Wau- 
kesha Motor Co.—Roiline H570 
gasoline engine, rated 238 hp at 

(Turn to page 89, please) 
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Spline Rolling of 
Tractor Axle Shafts 


Ford Adapts High-Speed Process To Job-Lot Runs 
in Highland Park, Mich., Plant 


IRST tractor manufacturer to 

adopt cold roll-forming to pro- 

ducing splines on axle shafts, 
and one of the first companies to 
adapt the Michigan Roto-Flo proc- 
ess to the production of different 
parts in job lots on a single ma- 
chine, the Tractor and Implement 
Division of Ford Motor Company 
reports the following results: (1) 
Much stronger shafts, with greatly 
reduced chance of shaft breakage; 
(2) More uniformity as to size; 
(3) Better surface finish of splines, 
resulting in maintenance of mini- 
mum backlash in service; (4) Im- 
proved grain structure; (5) Re- 
duced manufacturing time; and (6) 
Major manufacturing 
and tool cost. 

A single Michigan 
Model 1551 machine is 
produce all the spilnes on the ends 
of two sizes of axle shafts for 
Ford tractors manufactured in the 
Highland Park (Michigan) plant. 
Cycle time per axle shaft is less 
than 30 seconds. Since the pro- 


savings in 


Roto-F lo 


used to 


Etched cross-section of cold-rolled 
spline 


duction quantity required is well 
below the capacity of the machine 
(150 per hour), the operation can 
be and is performed in the “free” 
time of a grinder hand. 

The operation consists of insert- 
ing the shaft between centers and 
pressing a button. The 
shuttle the shaft into place; the 
two racks (upper and lower) of the 


centers 


machine produce the spline in a 
opposed stroke; then the 
shuttle out and are un- 


single 
shafts 
loaded. 

To insure uniformity, the shafts 
ends are held to 0.001 in. for OD 
and 0.0005 in. for taper in the 


grinding operation ahead of the 
During the rolling 
metal 


spline-rolling. 
operation the flow of the 
creates a maximum diameter ap- 
proximately 0.050 in. greater than 
pre-roll blank diameter. 

Output is approximately 540 axle 
shafts per day for the two shaft 
sizes combined. However the ratio 
of small to larger shafts 
quite a bit from day to day accord- 
ing to demand. To change from one 
size to another in production, the 
corresponding racks are simply in- 


varies 


terchanged. Changeover is facili- 
tated by the use of 
ground 0.050-in. thick spacers un- 
der the racks for the shaft with tne 
smaller OD. No throat 
depth adjustments are, therefore, 
necessary when changing from one 
OD to the other. Changeover time 
is about 1% hours. 

Since the operation has been put 
into effect, 125,000 shafts 
have been produced on the one ma- 
chine and with the same two sets 
of racks. So far no measurable rack 


accurately- 


machine 


some 


wear has been detectable. 

With the Roto-Flo process, a fine 
finish is obtained resulting in bet- 
ter maintenance of backlash in ser- 

Also contributing to de- 
(Turn to page 112, please 


vice. 


Ford Tractor rear axle shaft in process of being spline-rolied by the Michigan 
Tool Co. Roto-Flo method 
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Report 
from 


the FARM 
EQUIPMENT 
INDUSTRY 


By Kenneth Rose 


ARM equipment manufactur- 
‘rs are entering the new dec- 
ide with hundreds of new 

items of farm machinery and im- 

‘provements on machines 

to provide the farmer with equip- 

ment of higher speed, greater pro- 
ductive capacity, and greater con- 
venience. Deere & Co. 
that it has 64 new features for 
1960. Oliver Corp. has announced 


present 


announced 


that it has 80 new and improved 
items in its line, to be available 
during the Inter 
national Harvester Co. states that, 
in addition to the line of new trac- 
tors announced last year, it will 


coming year. 


have about 54 pieces of new equip 
ment for 1960 agricultural ma- 
chinery market. Allis - Chalmers 
will introduce 72 items in its agri- 
cultural equipment line. J. I. Case 
will step up the power in its line 


New Model 1900 tractor, Oliver's largest 


of tractors, and introduce new 
equipment for other operations. 
Three new models in its line of 
farm ranging in horse- 
power rating from 25 to 90 have 
been announced by Oliver Corp. 
Two heavy duty tractors, Models 
1800 and 1900, will be produced at 
Oliver’s Charles City, Ia., plant, 
and a third, Model, 500, will be 
built in England to Oliver specifi- 
cations. Model 1800 is powered 
with an Oliver 6-cylinder gasoline, 
Diesel, or LP gas engine develop- 
ing approximately 73 hp at the 
power take-off. The gasoline en- 
gine has 265 cu in. displacement, 
and the Diesel 283 cu in. Both are 
governed at 2000 rpm. Model 1900 
is powered with a 4-cylinder 2- 
cycle Diesel engine of 212 cu in. 
displacement, developing an esti- 
mated 92 hp at the power take-off 
at governed speed of 2000 rpm. 
soth the 1800 and the 1900 models 
are equipped with helical 
transmissions, and a power shift 


tractors 


gear 


underdrive provides either 30 or 


Oliver's new small Diesel tractor 


50 per cent speed reduction. Speeds 
range from 1% mph to 16 mph. 
In the 500 model, the power plant 
is a 4-cylinder, valve-in-head, 32 hp 
engine with wet cylinder liners, 
154 cu in, displacement, and are 
available in a choice of gasoline or 
Diesel types. Governed at 2000 
rpm, it has a speed range of 2.1 
to 14.2 mph forward and 3.45 to 
7.72 mph in reverse. 

These models are to be produced 
in several agricultural configura- 
tions, with dual, adjustable, or 
single-wheel front ends. Both 
high-power models can be _ pur- 
chased with a wide assortment of 
optional equipment. 


National Distribution 

for Harvester Diesel 
International Harvester Co. an- 
nounced that the small Diesel pow- 
ered farm tractor introduced in the 
Southeast last summer will be dis- 
tributed nationally. The 4-cylinder 

(Turn to page 87, please) 
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News of the 
MACHINERY INDUSTRIES 





Machine Tool Sales 
Favorable at Year-End 


In the closing month of 1959, 
shipments of machine tools 
reached the high for the year with 
an estimated $63.7 million—while 
net new orders at $58.8 million 
maintained the average monthly 
volume of 2nd Half, 1959. 

Latest statistics released by the 
National Machine Tool Builders’ 
Association are still preliminary 
for the month of December and, 
to that extent, also for the Year 
1959—but here are the indicated 
results: 

During December, net new or- 
ders for metal-cutting machines 
amounted to an estimated $46.05 
million. Metal-forming machines 
had an order volume of $12.75 mil- 
lion. In November 1959 the respec- 


9 


tive figures were $41.95 and $12.3 


By Charles A. Weinert 





million, for a finalized total of 
$54.25 million. A year previously, 
in December 1958, net new orders 
were $31.05 and $12.85 million, 
for a total of $43.9 million. 

With the data now available, 
net new orders for the full Year 
1959 are: 

. $509.40 million 
. $150.05 million 


Metal-Cutting 
Metal-Forming . 


1959 Orders . .$659.45 million 


In 1958, net new orders for both 
types of machines totaled $374.3 
million. In 1957 the volume was 
$642.9 million. 

On shipments, December’s pre- 
liminary $63.7 million substanti- 
ally exceeded the volume in any 
other 1959 month. 

Metal - cutting machine ship- 
ments in December are estimated 
at $51.65 million. The prior metal- 


This new Buhr 
Economatic trans- 
fer machine, de- 
veloped for ma- 
chining an auto- 
matic transmission 
case, performs 120 
drilling, milling, 
reaming, spot-fac- 
ing, chamfering, 
and tapping oper- 
ations —and also 
does two auto- 
matic assembly 
operations. A big 
machine, only par- 
tially shown in 
this close-up view, 
it is about 164 ft 
in length, has 67 
stations, and is 
equipped with 66 
electric motors, 
Production output, 
handling a wide 
variety of opera- 
tions, is at the 
rate of 180 pieces 
per hour. 
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Latest NMTBA Statistics, 
While Still Not Yet Final- 
ized, Indicate 1959 Ma- 
chine-Tool Net New Or- 
ders Totaled Close to $660 
Million, Compared to 
1958's $374.3 Million 


cutting top 1959 month was Octo- 
ber, with a volume of $40.2 
million. 

Forming-type machine ship- 
ments in December amounted to a 
preliminary $12.05 million — bet- 
ter than the monthly average for 
the year, but under June’s $12.9 
million and November’s $12.4 
million. 

Taking both types combined, 
December’s $63.7 million ex- 
ceeded the prior-high 1959 month 
(October, when shipments 
amounted to $51.5 million) by 
$12.2 million. It also can be com- 
pared with December 1958 ship- 
ments of only $43.95 million. 

For the year 1959, total ship- 
ments now stand: 
illion 


Metal-Cutting 
illion 


Metal-Forming . .‘ 


1959 Shipments . $538.00 million 


In 1958 shipments of both types 
of machines totaled $519.9 mil- 
lion, including $411 million of 
metal-cutting machines. In 1957, 
total shipments amounted to 
$1088.3 million. 

Backlogs of orders on hand as 
of January 1, 1960, are currently 
estimated at 4.8 months for 
metal-cutting machines and 4.7 
months for metal-forming ma- 
chines. 


Transfer Unit Developed 
for Transmission Cases 


One of the latest 
equipment developed for use in 
the Detroit area is a Buhr Eco- 
nomatic transfer machine which 
has a length of about 164 ft and 
67 stations. It was designed for 
machining an automatic trans- 
mission case. 

(Turn to page 118, please) 
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Straightening machine handles cold or hot rolled steel, brass, copper of aluminum 


Power Driven Rollers Straighten Stock Up To 16 In. 


pee metal straightener is ar- 
é ranged with a pair of take in 
rollers, six straightening rolls and a 
pair of take out rollers. The top three 
traightener rollers are individually 
adjustable, while the bottom three are 


power driven. This machine has a 


capacity of handling material up to 
16 in. wide and 4 in. thick. Equipped 
with casters for portability it also 
has a five hp variable speed drive 
unit with outputs from 10 to 50 fpm 
UL’. S. Tool Co., Ine. 


Circle 41 on postcard for more data 





Precision Welder 
NEW shielded-are welder designed 
A 


for precision welding applications 
is now available. The welder, desig 
nated the VTW-14, may be used with 
any of the inert-gas, shielded-arc 
welding heads now available. It can 
be used either manually or in auto- 
matic machines to precision weld thin 
metal parts such as metal bellows, 
stainless steel tubing, electron tube 
components, or instrument parts. 
The welder will handle both ferrous 
and non-ferrous alloys from approxi- 
mately 0.001 to 0.025 in. in thickness 


and is designed to operate on a con 


80 


tinuous production line basis. 

The VTW-14 has a continuously ad- 
ustable welding current range, vary- 
A saturable 
reactor with high capacity chokes is 
used to obtain this stepless adjust- 
ment. The reactor circuit also elimi- 
nates any voltage increases at low 
current levels. The DC output is 
therefore extremely smooth, resulting 
in clean, even welds, even with the 


ing from 0.25 to 25 amp. 


most delicate materials. 

This welder gives the operator a 
choice of methods for starting the 
are. A built-in RF oscillator-type 
starter can be set to remain on con- 
tinuously during welding, or it can 


be set to start the weld and shut off 
automatically when the DC has be- 
gun to flow. A break in the DC are 
will then turn the RF on again, a 
feature especially useful in automatic 
machine-type operations. The user 
also may start the are conventionally 
by touching the electrode to the work 
piece. 

The VTW-14 is 


cabinet model measuring 23 by 15 by 


available in a 


22 in. for use on a work table. For 
mobile applications, the welder comes 
mounted on a two-wheeled cart with 
push-bar and holder for the welding 
handpiece. Vacuum Tube Products 
Div., Hughes Aircraft Co. 


Circle 42 on postcard for more data 


Horizontal Band Saw 


] sareratee the BP-1, a new band 
saw is reportedly capable of cut- 
ting a 21 in. round aluminum billet 
in 10 minutes. 
The machine is 107 in. high, 101 in. 
side to side, and 60 in. front to back. 
It features variable speed drive from 


Bandsaw designed for production 


45 to 1200 FPM with a 5 HP drive 
motor. Blade size is 22 ft. 1 in. x 1% 
in. x .042 in. Cutting capacity is 24 
in. wide x 36 in. high. 

Blade wheel doors are interlocked 
with the electrical system so that 
opening the doors automatically shuts 
off the machine. W. F. Wells and 
Sons, Ine. 


Circle 43 on postcard for more data 
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Portable X-Ray Unit 
a industrial X-ray unit is said 
to high penetrating 
power for radiographic applications. 


produce 


High power portable X-ray unit 


Completely self-contained, the new 
unit is shockproofed, rayproofed and 
weatherproofed for outdoor operation. 
Safety devices effectively prevent 
overload on the tube. Tubehead weighs 
231 lbs and may be hoisted to remote 
areas for radiography of more than 
three inches of steel. 

Emergent beam angle is 40 deg 
and focal spot size is 2.3 mm. X-ray 
voltage is continuously adjustable 
under load in a stepless range from 
65 to 300 kv. Load rating is 5 ma up 
to 260 kv, and 4 ma from 260 to 300 
kv. Duty cycle is 100 pct continuous 
with water cooling—intermittent 
with Philips Electronic Instru- 


ments. 


air. 
Circle 44 on postcard for more data 


Numerically Controlled 
Press 


A new numerical control system 
that has been developed for a high 
speed punch press, is said to feature 
a high degree of flexibility and simple 
programming. This system has built 
in logical decision making elements 
that are said to be similar to those 
found in electronic computers. 

The press punches holes of various 
sizes and shapes in linear bar stock 
and cuts finished pieces to the de- 
sired length. Information entered on 
a punched paper tape tells the sys- 
tem the size of the desired piece and 
the number, type and location of the 
holes. The system, through internal 
logic, determines the sequence of op- 
erations. Only the part specifications 
are entered on the tape. 

In announcing this new control 
development Isaac L. Auerbach, Presi- 
dent of Auerbach Electronics Cor- 
poration, cited this unit as the first 
of a new line. The new line of con- 
trols will be applied to various types 
of machine tools. 


Circle 45 on postcard for more data 


Furnace features 





doors that open in both the front and back for use at each end 


Circle 46 on postcard for more data 


Steel Sheets Flattened During Heat Treat Process 


of steel sheets, and 


sm an-gpeincanee 
heat treating at the same time, is 


accomplished by two dies located in- 
side this furnace. The top die is 
mounted to a hydraulic cylinder with 
a ball joint while the bottom one is 
stationary. Pressure supplied to 
this cylinder by a Vickers hydraulic 


is 


unit. It is said this furnace can han- 
dle material such as 17-7PH in sizes 
up to 74 by 100 in. Temperatures can 
be held to + 5 deg F, in a range of 
250 to 1100 deg F. This furnace is of 
the circulating type and is available 
as a gas fired, or electrically heated 
unit. Waltz Furnace Co. 





Six Station Trunnion Type Machine for Pistons 


This new machine tool, 
designated the LaSalle 
Pistonette, has been de- 
signed specifically for 


i) 


4) 





machining truck, bus 





and heavy equipment 


ots 
we 
Pihie 








pistons. It is said this 
machine can handle 
three different pistons 
at one time, and auto- 
matically loads and un- 
loads each unit. All 
seven spindles in the 
drill head are hardened 
and ground. Other 
features of this fool in- 
clude automatic lubri- 
cotion, electrical con- 
trol panel with push 
button assembly and 
compact size. LaSalle 
Machine Tool, Inc. 
Circle 47 on postcard 
for more data 
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PRODUCTION 


pant EQUIPMENT 


Heavy Duty Model For Multi-Head Pneumatic Riveting 


This addition to Méil- 
ford’s expanding line 
of pneumatic riveters 
is fabricated of steel 
to combine minimum 
weight and overall! di 
mensions with maxi- 
mum strength and 
durability. Although 
the new unit offers a 
3 in. stroke and 12 in 
throat depth, its over- 
all size has been held 
to 33 in. high by 231%, 
in. deep. The tapered 
nose construction and 
narrow, 5 in. wide cross 
section permit setting 
rivets on varying cen- 
ters down to 17 in. 
Through the use of off- 
set spindies, two heads 
may be opposed to 
further reduce center 
distances. Air pressure 
regulator, oil-mist l/u- 
bricator, air cleaner 
and exhaust muffler are 
available as optional 
accessories. 

Circle 48 on postcard 

for more data 


Fam. compact, pneumatic rivet 
machine, for heavy-duty applica- 
tions, is said to be especially suited to 
multi-head or “cluster” installations. 
The model 57 
bifurcated rivets ranging 
diam by ‘% in. long to 
3/16 in. diam by 1 in. long. 

model 57 
grouped on a single base and com- 
bined with slide fixtures or transfer 
tables, as one production unit adapt- 
Actuated 
by pneumatically driven toggle link- 


sets semi-tubular, full 
tubular or 
from % in. 
may be 


Several heads 


able to automatic cycling. 


age, operating on 60 to 150 psi shop 
air pressure, maximum cycling speed 
is governed only by the rate at which 
rivets feed Stroke 
speed is readily adjustable to control 


into the jaws. 
impact when fragile materials, such 
as plastics or ceramics, are being as- 
sembled. The 
directly to a 
used individually on bench or pedestal 


model 57 is connected 


shop air outlet when 
mounts when used in multiples, the 
connected to a common 


The Milford Rivet and Ma- 


heads are 
manifold. 


chine Co. 





Three Way Grinder for Internal-External and Surface Grinding Operations 


A= grinding machine, manu- 
factured in England, is now 
offered to American 
as the Revlac Trigrinder and 


industry. It is 
known 
three types of 


was designed for 


grinding. 


To change from chucking or face 
plate work on 
quires swinging the work head around 
through 180 deg. 
Changeover for internal 
involves the mounting of the proper 


work to centers re- 


grinding 


Grinder has fine feed of .00005 in. per division on the cross feed 
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quill, and conversion for surface 
grinding requires the swivelling of 
the wheel head through 90 deg and 
mounting the appropriate magnetic 
chuck or holding fixture. 

Speed changes of both work head 
and grinding head, variable through- 
out the entire speed range, are made 
by rheostat with input current 
to be whatever is available. The AC 
to DC conversion unit is in the ma- 
chine. 

Both spindles have a visual, non- 
mechanical indicating dial showing 
the exact speed of each. The grind- 
ing spindle has a speed capacity in 
40,000 rpm. Bearings are 
self-adjusting and allow for thermal 
diametral and linear expansion. 

Down feed for surface grinding op- 
erations has both coarse and fine set- 
tings. The fine feed is in increments 
of 0.0001. Finishes as fine as one mi- 
cro in. are obtainable. The table 
movement is fitted with micrometer 
stops and table inclination can be set 
within 15 seconds of arc. Workpieces 
up to nine in. between centers may 
be ground. Russell Holbrooke 
Henderson, Ine. 


excess of 


and 


Circle 49 on postcard for more data 
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Compression Testing 


NTERCHANGEABLE “load cells” are 

featured in the model LPT testing 
machine. Designed to perform all 
manner of tensile and compression 
strength tests within its relatively 
low load capabilities, it allows the 
use of four different load cells, each 
providing a different maximum load; 
100, 200, 600, and 1000 lb. 

The 115-volt electric motor-powered 
hydraulically operating mechanism 
produces an operation from 0 to 1000 


Instrument features push button zeroing 


lb per second and is completely inde- 
pendent of the load measurement sys- 
tem. Two controls are provided, one to 
start, direction, and stop the ram 
movement, one to select ram speed. 
Tensile test specimens up to 3/16 in. 
thick, 1 in. wide, and 12 in. long and 
compression test specimens up to 4 
n. dia. and 6 in. high can be accom- 
modated. Detroit Testing Machine Co 


Circle 50 on postcard for more data 


Multi Hole Punches 


a” a new line of adjustable punches 


and dies, called Di-Acro, the basic 
elements are specially designed die 
sets on which punch and die holders 
can be arranged—by means of a tem- 
plate—into a variety of hole patterns. 
This adjustable punch and die pro- 
gram can be used for both long and 
short run production jobs. It has best 
application, according to the manu- 
facturer, where multiple holes are to 
be punched on a short-run basis be- 
cause it saves the time and money in- 
volved in punching or drilling holes 
individually or in having a permanent 
die made up. Material as thick as 16 
gauge mild steel and % in. aluminum 
can be punched to tolerances of 
+0.005 in. O’Neil-Irwin Mfg. Co. 


Circle 51 on postcard for more data 
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More Government Contract Awards 


| poms contracts awarded by vari- 
ous Government agencies, and 
covering primarily automotive and 
aviation products, are listed in the 
following. Typical of the items con- 
tained in these monthly listings are: 
passenger cars, motor trucks, air- 
craft, military tanks, engines, trans- 
missions, other components, spare 
parts, plant equipment, etc. This list 
is for the period Jan. 2nd to Jan. 
29th, inclusive. 


AIRCRAFT PRODUCTS CO., Bridgeport, 
Pa. 
Spare parts 
AIRE-SEARCH MFG. CO., 
Calif. 
Nike-Hercules, repair parts 
AMERICAN MOTORS CORPORATION, 
SPECIAL PRODUCTS DIV., Detroit, 
Mich. 
Truck, 
ARCOS CORP., Philadelphia, Pa. 
Electrodes & Rod Welding—$42,644 
AUTOMATIC TRANSPORTATION CO., 
DIV. YALE & TOWNE MFG. CO., 
Chicago, Ill. 
Truck, fork lift, 11 ea 
BEECH AIRCRAFT 
Wichita, Kan. 
Spare parts, aircraft, 5 to 677 ea—$26,- 
198 
BENDIX AVIATION 
PACIFIC DIV., 
Calif. 
Spare parts, 
$47,061 
CALCO MACHINERY CO., 
Pa. 
Engine Lathe, 2 ea—$27,993 
CESSNA AIRCRAFT COMPANY, MILI- 
TARY AIRCRAFT DIVISION, Wich- 
ita, Kan. 
Jet trainers 
CHRYSLER 
Mich. 
Jupiter missile system 
CONSOLIDATED WELDING & ENGI- 
NEERING CO., Chicago, Ill. 
Truck, stake, $1,063,267 
DOUGLAS AIRCRAFT CO., INC., 
Monica, Calif. 
Nike-Hercules Launching Equipment— 
$64,887 
THE DAYTON RUBBER CO., 
Ohio 
Tire—2840 ea—$32,290 
DELAWARE VALLEY MACHINERY, 
INC., Willow Grove, Pa. 
Lathe—3 ea—$28,062 
THE ELECTRIC AUTO-LITE CO., To- 
ledo, Ohio 
Spark plug, 1,000,000 ea 


FIRE MASTER CORP., Mt. 
Mich. 

Truck, fire-fighting—19 ea—$23 
GENERAL ELECTRIC CO., ENGINE 
DEPARTMENT, Cincinnati, Ohio 

Turbojet engines (179)—$17,000,000 
DETROIT DIESEL ENGINE DIV., GEN- 
ERAL MOTORS CORP., Detroit, 
Mich. 
Diesel propulsion 
$168,709 
GILFILLIAN BROS., INC., Los Angeles, 
Calif. 
Repair parts, Missile System—$109,942 
THE GOODYEAR TIRE & RUBBER CO., 
Akron, Ohio 
Tires, 587 ea—$68,101 (aircraft) 


aircraft—$47,657 
Los Angeles, 


$63,283 


utility —$662,423 


$49,002 


CORPORATION, 


CORPORATION, 
North Hollywood, 
274 to 703 ea 


aircraft, 


Philadelphia, 


$9,500,000 


CORPORATION, Detroit, 


$899. 600 


750 ea 


Santa 


Dayton, 


$449,000 
Clemens, 


a 
’ 


engine qty 


1969 


THE FRANK G. HOUGH CO., 
ville, tll. 
Tractor, aircraft towing and 
50 ea—$375,762 
THE FRANK G. HOUGH CO., 
ville, Hl. 

Tractor 
INTERNATIONAL 
Chicago, Ill. 

180 Tractors—$3,196,654 
JOHNSTON STAINLESS WELDING 
RODS, INC., Los Angeles, Calif 
Rod Welding—$31,51 
KAMAN AIRCRAFT 
Bloomfield, Conn. 
Helicopters—$14,000,000 
PETER KIEWIT SONS 
Arcadia, Calif. 
Missile facility complexes 
LIFT-A-LOFT CO., Muncie, Ind 
Trucks 
MACK TRUCKS, INC. Plainfield, N. J 
Engine Gasoline—$248,772 
MARTIN COMPANY, Orlando, Fla 
Pershing missile system—$S8 
THE MARTIN CO., Orlando, Fla 
Spare parts, missile, 46 ea—$ af 
MID-STATES WELDER MFG. CO., Chi- 
cago, Ill. 
1 Welding machine—$37,728 
MINNEAPOLIS MOLINE CO., 
Minn. 
Truck, fork-lift, 350 ea—$1,227 S 
THE MONARCH MACHINE TOOL CO., 
Sidney, Ohio 
1 Lathe—$32,895 
NORTH AMERICAN AVIATION, INC., 
Canoga Park, Calif. 
Rocket engines—$178,500 
NORTH AMERICAN PRODS 
Jasper, ind. 
Carbide butting tools, qty ndefinite 
est $30,000 
BAKER INDUSTRIAL TRUCKS, DIV 
OF OTIS ELEVATOR CO., Cleveland, 
Ohio 
Truck, fork-lift, 7 ea—$33,962 
PACIFIC TIRE AND RUBBER CO., Oak- 
land, Calif. 
Tire, 11,422 ea—$294,644 
RAYTHEON cigge ta Andover, 
Repair parts _missil systen 
items—$334,: 
RAYTHEON MANUFACTURING COM.- 
PANY, Waltham, Mass. 
Hawk missile systems—$42,402,8 
RAYTHEON CO., Waltham, Mass. 
Repair parts, missile system, $9,531,000 
A. O. SMITH CORP., WELDING PROD.- 
UCTS DIV., Mwauhes, Wis. 
Welder, qty. 26 ea—-$98,2 
SOLAR AIRCRAFT CO., San Diego, Calif. 
Gas turbine engine, 1 ea—$5%,488 
SPERRY UTAH ENGINEERING LABS., 
Salt Lake City, Utah 
Repair parts, Guided Missile 
$161,000 
TOWMOTOR CORP., Cleveland, Ohio 
Truck, fork lift, 85 ea—$429,415 
FISK TIRES DIV., UNITED STATES 
RUBBER CO., Detroit, Mich 
Tire, 4920 ea—$56,629 
WESTERN ELECTRIC COMPANY, Bur- 
lington, N. C. 
Nike spare parts and ymmponents 
$449,270 
WESTERN ELECTRIC CO., INC., New 
York, N. Y. 
Nike spare parts, 191 ea—$192 
WESTERN ELECTRIC COMPANY, Win. 
ston-Salem, N. C. 
Nike spare parts and components—$52,- 
476 
WHITE DIESEL ENGINE DIVISION, 
WHITE MOTOR COMPANY, Spring- 
field, Ohio 


Diesel generator st ; $1 269 S00 


Liberty- 
tarting, 


Liberty- 


aircraft, towing 174,386 


HARVESTER co., 


CORPORATION, 


COMPANY, 


ea—$35,2 


Hopkins, 


CORP., 





MEW 
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Corvair Options 


Development of an optional engine 
with added performance features, an 
all-new four-speed transmission and 
a heavy-duty chassis package for the 
rear-engined Corvair was announced 
today by Chevrolet. 

Principal modifications in the “flat” 
six-cylinder engine are a special cam 
shaft for greater valve lift and open 
duration, larger muffler passages and 
Listed 
option, the 


a tailpipe of greater diameter. 


as a factory installed 
new power plant is rated at 95 hp as 
compared to 80 for the standard Cor 
vair engine. 

The new four-speed transmission 
features synchromesh engagement in 
first, third 


heavy-duty chassis developments in 


second and gears. The 
clude stiffer springs and shock ab- 


sorbers, rear suspension rebound 
straps, front suspension stabilizer bar 
and sintered iron metallic brake fac 
ings. General Motors Corp 


Circle 55 on postcard for more data 


Atomic Fuel Gauge 


A new fuel gauge, which utilizes 
sources of atomic energy in measur- 
ing the amount of fuel in aircraft 
and missiles, has been developed for 
use by the Navy. This device has 
been tested at altitudes of 38,000 ft 
in a twin engine jet bomber. 

The atomic materials used in this 
gauge are those which are sources of 
gamma radiation, such as Cobalt 60. 
These radiation sources are mounted 
on the sides of each fuel tank, along 
detectors. 


with Gamma rays 


off by the sources pass through the 


given 


fuel supply, decreasing in intensity 
as they do so. The amount of fuel 
is determined by the strength of the 
rays when they reach the detectors. 
picked 
up by the detector into DC voltage 


A ratemeter converts pulses 
and the amount of fuel is recorded 
in pounds by an indicator. Atomics 
International, a Div. of North Ame» 
can Aviation Ine. 

Circle 56 om postcard for more data 
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As_ illustrated, the 
new brake system is 
superimposed on the 
hydraulic brake system 
of the existing vehicle. 
It consists of an air 
compressor and air 
reservoir for the power 
phase of the system; 
a master air-hydraulic 
power brake unit; a 
slave _— air-hydraulic 
power unit; and suift- 
able accessories. 

In the installation the 
master power unit is 
connected solely to the 
rear wheel brakes and 
operates only on the 
rear brake system. The 
slave power unit, ac- 
tuated by the master 
unit, is connected only 
to control the front 
brakes. Hydraulic fluid 
lines are revised ac- 
cordingly. 


A new brake system features air 
over hydraulic actuation. It is said 
to be ready for installation on school 
busses, passenger cars and trucks up 
to 2% ton capacity. 

In the event of failure of a rear 
wheel cylinder or a break in the hy- 
draulic line leading to the rear brakes, 
a slave unit will operate the front 
brakes to provide braking effort. 
Similarly, if there is any failure in 
the front brake system, the master 


New Three-Way Safety Brake System 


MASTER AR - HY ORAL 


POWER BRAKE UNIT 





BRAGE PEDAL 


- 


REAR WHEEL BRAKE 





cave ale-wrpRAMLIC 
rOwee BRAKE UNIT 


unit will function to operate on the 
rear brakes. If there is a failure in 
the air supply braking still is avail- 
able through the hydraulic system but 
without power. This explains the 
term “three way safety,” providing 
brake operation even when there is a 
failure that would normally leave the 
vehicle without any brakes with a 
conventional brake system. Kelsey 
Hayes Co. 


Circle 57 on postcard for more data 





New Silicone 
A recently developed, single com- 
ponent silicone is said to have ex- 
cellent adhesion qualities for applica- 
metals, glass, silicones or 
It is reported by the 


silicone re- 


tions on 
organic resins. 
manufacturer that this 
tains its resiliency in temperatures 
from 70 to 300 deg F. For a short 
time use, it can be utilized in temper- 
atures up to 500 deg F. Dow Corning 
Corp. 
Circle 58 on postcard for more data 


Liquid-Oxygen Converter 


Ten-liter liquid-oxygen converter 
(used in F-105) conforms to USAF 


specification MIL-C-25777A. Incorpo- 


rates stainless-steel inner-shell and 
aluminum outer shell. Weighs 15% lb 
and measures about 13 in.’ Specifica- 
tions are: evaporation rate 2% lb/ 
day; operating pressure, 70 psi; de- 
livery rate 72 lpm for 1% hr; tem- 
perature range, —65 to 20° F. Linde 
Co. 


Circle 59 on postcard for more data 


Tiny Tape Recorder 


Airborne tape recorder for missiles 
and satellites weighs only 10% oz. It 
records on one to 16 channels on a 
continuous tape. Resistance to shock 
is over 2000 G’s. Power consumption 
is extremely low at 1% watts. Leach 
Corp. 


Circle 60 on postcard for more data 
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¢ ¢ INDUSTRY STATISTICS - - 


WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 
Weeks Ending 
Vehicle Make 


Jan. 30 1960 


PASSENGER CAR PRODUCTION 
10,457 


Jan. 23 


Total— American Motors Corp. 
Chrysler 

De Soto. . 

Dodge 

Imperial 

Plymouth* 


2 

1 

8 
13, 
26 


Total— Chrysler Corp. 

Edsel 

Ford* 

Lincoln 

Mercury 
Total Ford Motor Co. 

Buick 

Cadillac 

Chevrolet* 

Oldsmobile 

Pontiac... 


Total General Motors Corp. 


Total Studehaker-Packard Corp. 
Checker Cab 80 


Total 173,341 175 064 


PRODUCTION 


11, 
2, 


Passenger Cars 


TRUCK AND BUS 


11,877 
2,534 
67 


Chevrolet 

G. M.C. 
Diamond T 
Divco 

Dodge and Fargo 
Ford 

F. W. D. 
International 
Mack 
Studebaker 
White 

Willys 

Other Trucks 


Total — Trucks 


Buses 


Total Motor Vehicles 205 839 206 . 797 811, 


* Plymouth includes Valiant of which 19,991 were croduced in January. 
which 100,757 were produced in January. Chevrolet includes Corvair 


Year to Date 


1959 


Ford includes Falcon of 
no production data available 


1959 TRUCK TRAILER SHIPMENTS 


Industry Division, Bureau of the Census 
Eleven Months 


Type of Trailer November 1959 1958 
Vans 
Insulated and refrigerated 
Steel. 
Aluminum 
Semi-insulated 
Steel 
Aluminum 
Furniture 
Steel 
Aluminum 
All other closed top 
Steel 
Aluminum 
Open-too 
Steel 
Aluminum 


158 
496 
662 
133 
133 
386 
141 
245 
6.643 
126 
517 
2,856 
193 
663 


393 

30 
363 
106 


106 
72 
64 


3,214 


8 
596 
649 
947 
280 

98 
182 
Total Vans 447 
Tanks 

Non- and low pressure 

Petroleum 
Carbon and alloy steel 
Stainless steel! 
Aluminum 


Total Petroleum 


Chemical, food, fluid solids 
All other, Incl. aircraft refuelers 
High Pressure ‘LPG, chemicals, etc. 
Total Tanks 
Pole, pipe and logging 
Single axle 
Tandem axle 


Total 
Platforms 
Racks, livestock and stake 
Grain bodies, all types 
Platforms (flats), all types 
Total. Piatform 
Low-bed heavy haulers 
Dump trailers 
All other trailers 
Total. Complete Trailers 
Trailer chassis! 
Total Trailers and Chassis 


1 Sold separately. 








NEW PASSENGER CAR REGISTRATIONS BY REGIONS 


October 
1959 
30,080 
98,504 
67 ,922 
131,743 
24 457 
47,739 
47 ,803 
20,398 
65,036 


November 
1959 
763 


Region 
New England.. 
Middle Atlantic 
South Atlantic 
East North Certrai 
East South Central 
West North Central 
West South Central 
Mountain 
Pacific 


CSOnouwewn— 


Total— United States 


1958 


16 
63 


45, 
80, 
15, 


27 


961 
023 
080 
982 


31,9 


12, 


46 


November 


M 
Ne 


Per Cent Change 
Eleven Months 

Eleven Months 
1959 over 1958 

29.06 

03 

61 

7.83 

15 

7.47 

29 

96 

7.59 


Nov. over 
Nov. 1958 
90 


Nov. over 

October 
14.85 
24.23 


1959 
301,272 
992 , 398 
736, 
418, 
250, 
502, 
495. 
208. 
690, 


5,597, 


1958 
233 ,439 
800, 142 
539, 398 
959,733 
178 804 
394.230 
374,907 
1£4,194 
501 832 

4,136, 


680 30 


Nel 
v.. N. M 


S 


N. D., 


, Utah, 


D. 


Wvo. one 0 } ] \ } 





1959 TRUCK FACTORY SALES BY G.V..W. 


As reported by the Automobile Manufacturers Association 


6,000 Ib 
and less 
155 ,408 
175, 239 
132,318 


6,001- 
10,000 Ib. 
51,094 
54,788 
34,647 


140, 
15 


10,001- 
14,000 Ib. 

915 

576 

833 


Period 

First Quarter 
Second Quarter 
Third Quarter 

Total Nine Months 
October 
November 
December 


462 
45 
24 
36, 


965 
488 
232 
314 


529 
495 
8,541 
11,079 
Fourth Quarter 
Total 12 Months 
Total— 12 Months 


106 ,034 
568 .999 
446 , 292 


35 
175 
127 


115 
644 
157 


1959 
1958 
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16,000 Ib. 


14,061- 


25, 
32 
16 


857 
002 
537 


396 
959 
437 


322 


718 
114 


798 


16,001- 
19,500 Ib. 
35 , 133 
43 
33, 


19,501- 
26,000 Ib. 
15,806 
18,150 
15,693 


649 
, 386 
384 
709 


26,001- 
33,000 Ib 
358 
.513 
.270 


33,000 Ib. 
and over 
9,801 
11,505 
9,083 


Total 
307,372 
351,449 
026 254.407 
49 

5 

3 

3, 


141 30 
103 3 
3,238 2 
407 2 


329 
208 
236 
807 


913 
94 
53, 


79 
‘é 


228 
983 
968 
669 


11,27 
6 
9 


27,5 
139 


12, 
62 
50 


479 
128 
356 


748 
2,889 
781 


3, 251 
640 
362 


221 
14 
874 


630 
858 
278 


85 





Céscrwations. 


 areeeetieinienesielieemeeneeesenansnnnnnnn erected 


Too 
Early 
We were thinking recently how 
well some of the small cars of ear- 
lier days would fit the picture to- 
day. We refer to Bantam, prewar 
Willys models, Hudson Jet, Henry 
J, as prime examples. Here were 
cars just too far ahead of the day. 
Yet by the standards of small cars 
of today they were real good-look- 
ing, real motor cars, and had plenty 
They 


of performance. were just 


born too soon. 


Highway 
Safety 

Public officials 
poke at the motor car industry 
about built-in safety. Yet the fact 
remains that most accidents are 


always take a 


caused by drivers, many caused by 
brakes, 
Public 
officials have a major responsibility 
in this area. Why is it we see cars 
around Detroit that have not been 
repaired after collision damage? 
Why are they permitted on the 
streets with a headlamp or a tail 
When we see a 


poor operating conditions 
lights, windshield wipers. 


light taped up? 
car without a hood or without a 
fender or with the deck lid stove in, 
we try to get off that street as 
quickly as possible. 


Economy 
Figures 

What is fuel economy? It seems 
to us that fuel economy is a rather 
elusive thing. It depends on how 
you drive, where you drive, and 
what traffic conditions are. It also 
depends upon how a particular en- 
gine is tuned. We are quite sure 
that the same car with a different 
driver will get a different result. 
That being the case a real economy 
car should have a lot of tolerance 
in fuel economy to make it safe for 


R6 


the sales department to publish a 
good estimate of miles/gallon. 


Machinery 
Buying 

Some comments we picked up re- 
cently in large plants indicate that 
many machine tool builders have 
large orders on hand for equip- 
ment to make 1961 cars. One mas- 
ter mechanic told us recently that 
he has to wait a month to five 
weeks just to get a quotation. 
That’s how busy some of the ma- 
chine tool builders are. 


Small 
Cars 

The way things are developing 
we shall have to find entirely new 
nomenclature to define a “sinall” 
car. Falcon, Valiant, Corvair are 
small cars; Rambler is a “com- 
pact.”” What do we call the Comet 
and Dart and some of the other 
smaller cars expected next year? 
What do we call them if they come 
on a wheelbase of less than 100-in.? 


Quality 
Service 

Amazing how people 
evinced an interest in the item we 
had October 1 regarding an out- 
standing Buick dealer in the De- 
troit area. In our opinion a good 
dealer who is interested in making 
friends of his customers is just 
as much of an asset to a motor car 
manufacturer as is a good product. 
Maybe even more so. 


many 


Car 
Interior 

Our feeling, and it is shared by 
many people, is that roof lines are 
just about as low as they can get. 
And the next move should be up- 
ward to make it easier to enter 


and leave. The population of older 
people is steadily growing and 
many of them drive cars. It seems 
that the joints are not as flexible 
when you pass 40, certainly not as 
flexible as those of the beautiful 
models. The matter of ease of entry 
and egress is serious and should be 
given consideration. 


Smog 
Control 

We have a letter from a chemi- 
cal company in California advising 
they have under wraps a _ pyro- 
catalytic afterburner they call the 
Midget Smog Burner. They have 
made no announcement to date, 
claiming that in February the 
California State Board of Health 
is expected to release a “minimum 
standard” for afterburners. We are 
intrigued by the statement that 
this particular device can be mass- 
produced for $10 to $15. (For rec- 
ord—Stack Chemical Co., Encino, 
Calif.) 


Labor 
Cost 

With the higher labor costs pre- 
vailing in the USA and constantly 
on the rise, we are rapidly pricing 
ourselves out of world markets. 
Besides, we are being flooded with 
lower cost—high quality—cars and 
goods from overseas. Eventually, 
there will come a cry for protective 
tariffs. But that will not be the 
answer to competition. As recently 
as World War II we enjoyed the 
benefits of mass production and 
later of automation. Even these 
vital areas no longer exist. The 
fact is that the major producers in 
Europe can match our methods and 
facilities — wiping out the only 
hedge we enjoyed in productivity. 
Perhaps some one can tell us what 
the answer is to all this. 
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New Transfer Machines 


(Continued from page 68) 


The machine has a total of 72 
palletized fixtures, each of which 
lb, and holds two a 


weighs 1000 


Station Head 
4 
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work pieces. It performs a total 
of 110 cutting and probing opera- 
tions. In addition it has nine elec- 
trically controlled drill checks to 
indicate broken drills and auto- 
matically stop the machine. 

The pallet system incorporates 
number of different types of 


Operation 
Rough-bore two large diameters. 
Rough-bore and chamfer large diameter 
Core drill half-way and spot drill at four points in flange 
Rough face mill open end. 
Rough counterbore stem end 
Drill 3/16-in. angular hole 


NOTE: Angular holes are handled by means of hydraulic motor-driven 
units at various points on this machine. 


tap four holes in flange. 
Drill angular hole to depth. 
Rough-ream hole in flange. 


Core drill one hole; 


Plunger hole drill with 90-deg. point 
Drill one hole, tap two holes 

Drill angular hole part way 

Spotface two holes 

Drill through, rough-spotface one hole 
Drill angular hole to *%, depth 

Drill angular hole to depth 

One 33/64 in. hole drill through, 35/64 in 
Drill one hole, rough counterbore 1.25 in. diameter 


rough drill 


Chamfer diameter. 

Rough-face inner face. 

Finish counterbore diameter in hub, semi-finish counterbore larger diameter 

Rough recess three grooves. 

Spotface two holes, spotface hub end. 

Drill through angular hole. 

Drill angular hole through in hub end. 

Ream angular hole 

Drill plunger hole through 

Drill through web hole, finish-counterbore larger hole 

Drill hole to length 

Finish-ream hole in hub end 

Drill two holes, countersink two holes in flange 

Probe angular hole in hub, blow out one hole 

Rough-ream plunger hole. 

Press babbitt bushing in hub end 

This station is equipped with a Feedall unit and a Syntron attachment 
for feeding bushings to the parts; and an attachment for orienting 
them in proper alignment. 


Operation 


End-mill one: hole. 

End-mill to clear hole 

Drill hole part way 

Drill hole part way 

Drill hole through 

Drill hole through 

Finish-face-mill open end. 

Finish-counterbore hole, finish spotface other hole. 

Countersink two holes, counterbore and chamfer hole 

Ream one hole, counterbore two holes. 

Tap four holes 

Step-ream plunger hole 

Tap two holes. 

Subland drill one hole through 

Tap one hole, probe two holes 

Finish-recess three grooves. 

Finish-bore two large diameters. 

Finish-bore large diameter. 

Finish-face inner surface. 

Finish-bore babbitt bushing and seal diameters. 

These two stations are equipped with Ex-Cell-O precision-boring machines. 
Interesting feature of the set-up is that babbitt chips are removed by 
means of a vacuum attachment to prevent chips from mixing with 
cast iron chips. 


Bore-ream plunger hole 


This operation is accepted in a range: 0.6675-0.6680 in 


Ream two holes. 
Ballize plunger hole (0.6675-0.6680 in.). 
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transfer including: single-index 
sliding pallet transfer; double-in- 
dex sliding pallet transfer; walk- 
ing beam, lift and carry pallet 
transfer. 

The operator control console has 
358 of the new type bright neon 
lamps, arranged in the same rela- 
tive position as the location of an 
operation on the machine. Besides 
this, there are 34 press-test indi- 
cating lamps and 29 control but- 
tons and switches. 

The sequence of 
given at left, listing only working 
stations. 

To summarize the foregoing, the 
big Buhr machine has 39 working 
stations, with 59 heads in opera- 
tion. It will be noted too that 
numerous holes are processed a 
number of times at different 
tions—drilling holes part way, bor- 
ing, reaming, etc. Also noted above 
are a few angular holes which re- 


operations is 


sta- 


quire repeated operations to com- 
pletion. In the angular 
holes Buhr has equipped the heads 
with Vickers hydraulic motor drive 
to simplify the installation, par- 
ticularly since these are all holes 
of small diameter. . 


case of 


FARM EQUIPMENT 
INDUSTRY 


(Continued from page 78) 


Diesel engine, of 144 cu in. dis- 
placement, produces 35 hp at the 
flywheel, and has a constant run- 
ning p.t.o. A 12-volt electrical sys- 
tem, independent hydraulics, eight 
speeds forward, self-energizing disk 
brakes, direct electric starting, and 
a weight transfer system to utilize 
all its tractive effect are other 
features. 

Harvester also announced that 
direct-start Diesel engines have 
been adapted for use with its Mc- 
Cormick combines Nos. 101, 151, 
and 181. The UD-236 6-cylinder 
International Diesel, used in the 
Farmall 460 tractor and developing 
60 hp, goes into the No. 101 com- 
bine, and the UD-282 6-cylinder 
Diesel, from the Farmall 560 trac- 
tor and developing 80 hp, finds use 
in the 151 and 181 combines. a 
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METAL FINISHING 
in the Body Plant 


(Continued from page 72) 


control, keeping the coated abra- 


their original packages 


until ready for use, and the provi- 


sives in 


sion for heated storage cabinets on 
the line can provide an effective 
substitute. 

Solder booth sanding employs a 
number of coated abrasive articles 
including disks, belts, sleeves, cones, 
cartridge rolls and reinforced cloth 
Recommended operating 
speeds for disks are in the neigh- 
borhood of 5400 rpm for 7 in. diam- 
eter disks, and 4250 rpm for 9'x 
in. diameter disks. Both of these 
sanding speed of 
8500 sfm at the 
periphery of the disk, 
normal loaded tool conditions. This 
sanding speed has been found ef- 


bands. 


speeds yield a 
approximately 
under 


fective for the solders now in gen- 
eral use, and a variety of acceptable 
portable tools are available in these 
speed ranges. Slower speeds result 
in a lower rate of stock removal, 
and give no particular advantage. 
increase the ten- 
dency of the disk to pull out, rather 
than cut out the solder, and in- 
crease the possibility of the disk 


Higher speeds 


breaking due to snagging, particu- 
larly in the hands of an inexperi- 
enced operator. 

Disk failure due to bits of solder 
loading onto its surface is usually 
not encountered, since the disk is 
used enough on the body steel 
around the soldered areas to keep 
it effectively clean. If this loading 
condition is encountered, the disk 
may be easily cleaned by lightly 
touching it, while running, to a 
wire brush attached to the booth 
wall near the operator’s station. 
The use of lubricants always in- 
creases the life and cutting effec- 


disks 


solder, and a small amount of light 


tiveness of when sanding 
oil is sometimes brushed on the 
soldered seams before sanding for 
this purpose. 

Almost all automotive plants now 
obtain extra use from resin bond 
sanding disks by cutting the disk 
down to a smaller diameter after 
it has been fully used in its original 
form. Current practice is to usually 


use 7 in. rather than 9% in. diam- 
eter disks for most solder booth 
jobs, due to the smaller disk’s ease 
of handling and lower original 
cost. These disks are then cut 
down to approximately 5 in. for 
further use on jobs such as trim- 
ming window areas, where the 
smaller size disk can be used to 
advantage. 

The use of belts in the solder 
booth is often required by the con- 
tours to be sanded. From the stand- 
point of abrasive economy, it is 
always cheaper to use the longest 
belt possible. This is 
substantial part of the belt cost is 
represented by a “joining” charge 
splice. For 


because a 


for making the belt 
belts of the same width, this charge 
is the same no matter what the 
length of the belt is and, there- 
fore, more square inches of usable 
abrasive are obtained per dollar 
with the longer belt. In addition, 
the greater slack-of-belt span ob- 
tained with tools using longer belts 
has been found desirable for some 
of the difficult contours on current 
1960 models. 

An effective type of coated abra- 
sive for use on belt work is the 
“resin - over - glue” bond material. 
This type of material, as compared 
to the straight glue bond material, 
is usually found to give consider- 
ably longer service, which more 
than overcomes its greater initial 
cost. The abrasive bond on this 
combination glue-over-resin prod- 
uct is of the right degree of tough- 
ness to “break down,” that is, to 
wear away in such a manner as to 
continually 
when solder. 
Straight resin bond belts normally 
prove too tough for solder work 
and do not break down, with the 
result that the belt surface glazes 
over and loads with solder. 

In addition to the basic disk and 
belt operations, the most efficient 
tool for booth 
proved to be the expandable rubber 
slotted drum. 
widely used for 


expose new cutting 


points sanding on 


solder work has 
This tool is now 
touch-up and 
auxiliary sanding operations. The 


slotted drum offers two unique 
features: it is a true quick-change 
device, allowing the abrasive sleeve 
to be easily slipped on and off, and 
the serrated drum face behind the 
coated abrasive is considerably 
more effective in terms of stock re- 
moval than the cutting action pro- 
duced by a smooth-faced drum. 
This type of expandable drum is 
available in wide varieties of size, 
hardness and type of serration. The 
straight resin bond sleeves can 
often be used here, since the ag- 
gressive action of the slotted wheel 
helps the coated abrasive to break 
down and abrasive 
life. 


Coated abrasive sleeves are also 


produce full 


used on air-inflated drums, which 
offer the advantage of laying into 
contours and producing a fine fin- 
ish. However, air drums also pro- 
duce a comparatively slow rate of 
cut, and trouble may be experienced 
from “flat tires’ due to snagging. 

Coated abrasive cones are prob- 
ably the most inefficient sanding 
tool, from the standpoint of abra- 
sive life which are currently in 
use on body lines. Cones remain 
popular with operators because of 
the ease witn which difficult con- 
however, 


several 


tours may be reached; 
the practice of stacking 
cones on a spindle always results 
in the coated abrasive being chewed 
up before any more than a fraction 
of its potential service is obtained. 
It is now a proven fact that care- 
ful use of belt sanders and the cor- 
rect expandable drums can elimi- 
nate cones, with consequent savings 
in abrasive costs. 

The various body metal clean-up 
areas following the solder booth 
complete preparation of the white 
metal for the paint 
Solder joints are reworked, using 


operations. 


coated abrasive cloth sheets a grit 
size or two finer than the disks 
used in the booth. This is done both 
by hand and with various types of 
sanding blocks. Using cloth sheets 
by hand is almost always costly 
Inspection of the 
used sheets usually shows a fourth 
or a third of the abrasive unused. 
The only effective way of combat- 
ing this, other than operator edu- 
small 


abrasive - wise. 


cation, is insisting that 
pieces, either quarters or sixths of 


sheets, be employed. 
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Metal imperfections are removed 
with fine grit resin sanding disks, 
employing a flexible back-up pad. 
Disk shape may be round, octag- 
onal, or two square disks placed 
together to form an _ octagonal 
disk. These latter two shapes offer 
the advantage of presenting a disk 
periphery to the work which will 
yield under pressure and minimize 
swirl marks. However, since only 
the points of the disk are used for 
sanding, the effective abrasive 
usage of these disks is compara- 
tively low, and their use is recom- 
mended only where operator inex- 
perience prevents the use of a 
round disk. 


Minor surface blemishes and 
sanding marks are camouflaged 
using either oscillating “jitterbug” 
sanders, or flexible sponge pads 
using coated abrasive disks held on 
with pressure-sensitive adhesives. 
In both cases relatively inexpensive 
glue bond papers are normally em- 
ployed. Papers having the abrasive 
grain covered with a_ stearate, 
which is a dry lubricant, are also 
used for these applications because 
of the longer abrasive life obtained 
with this product. 


Molded cloth disks, 
called “mushrooms” or “beanies,” 
have been tried on almost all ap- 
plications in the solder booth and 
metal clean-up areas during the 
past model year. While its special 
shape makes this disk valuable for 
certain contours, it has failed to 
find wide acceptance due to the in- 
herently high abrasive cost. 


variously 


Set-up wheels, having abrasive 
grain glued to a cloth wheel, are 
also used for camouflaging and 
high-lighting. These wheels have 
long been unpopular due to their 
short life and over-all high cost. 
Current development work indicates 
that a low-cost coated abrasive tool 
can be developed for these applica- 
tions, with a subsequent abrasive 
cost savings to the automotive 
plants. 


The hood and fender line repre- 
sents another area where coated 
abrasive costs are important. Cur- 
rent practice is divided between 
resin bond (green back) disks and 
glue bond (blue back) disks for 
removing surface imperfections and 
metal high-lighting. bond 


Resin 
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disks invariably produce a cost sav- 
ings when substituted for glue 
bond disks, and their use in the 
hood and fender area is highly 
recommended. However, the resin 
disks require a different sanding 
technique, and their introduction 
usually results initially in exces- 
sive swirl marks and gouges in the 
metal surface. During this change- 
over period, the use of softer back- 
up pads, or the substitution of 
octagonal resin disks will aid in 
maintaining quality until operator 
experience is gained with the more 
aggressive-cutting resin disks. 


The general approaches to great- 
er abrasive economy described 
above can be employed at any body 
plant when setting up cost reduc- 
tion programs. Personnel at each 
plant, however, must select the 
sanding methods best suited to 
their own particular operating con- 
ditions. The coated abrasive sup- 
pliers stand ready at all times to 
help the body plant stretch its 
coated abrasive dollars into more 
profit. eS 

Part II of this two-part article 
will appear in an early issue of 
AUTOMOTIVE INDUSTRIES. 


SAE Annual Meeting 
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3000 rpm, a V-8 with 570-cu in. 
displacement, weighing 1250 lb. 

Clutches: Lipe-Rollway Corp.- 
Type DPB 15-in. flat-face clutch, 
available in single-plate type with 
static torque capacity of 925 lb-ft, 
also in two-plate type with rating 
of 1850 Ib-ft. Bendix Aviation 
Corp.—Mini-Pak air-operated 
power-assist unit for truck 
clutches, which works in conjunc- 
tion with a _ hydraulic 
cylinder. 


master 


Front Axles: Anderson-Bolling 
Mfg. Co.—Dual-wheel front steer- 
ing axles in 18,000 and 30,000-Ib 
sizes, of a design which permits 
each tire to rotate independently 
and also to brake individually. 


Brakes: Bendix Aviation Corp. 
—Power brake valves for operat- 
ing brakes on vehicles with cen- 
tralized hydraulic systems or 
sources of hydraulic pressure. 
Kelsey-Hayes Co.—Safety brake 
system for school buses which 
with air-over-hydraulic actuation 
provides either front or _ rear 
braking in case of line failure, 
and also provides for unpowered 
actuation of hydraulic rear brakes 
Mid- 


power 


in case of air supply loss. 
land-Ross Corp.—Vacuum 
brake unit which uses standard 
master cylinder and needs no 
reservoir. 

Starting Motor: Electric Auto- 
lite Co.—starting motor with co- 


1960 


axial built-in shifting solenoid 
for directly actuating the drive 
clutch without intermediate link- 


age. 

Nickel: International Nickel 
Co., Inc.—Engine and other auto- 
motive parts made of ductile iron; 
plating of bumpers with double 
layers of nickel before chromium 


plating; electro-polished stainless 
steel for matching colors and fin- 
ish of other trim parts. 


Plastics and Elastomers: EF. I. 
du Pont de Nemours & Co.—Nu- 
merous product applications of 
Teflon, Delrin, Zytel, Viton, Adi- 
prene, Neoprene, and MHypalon. 
One interesting item was an air 
cleaner element made of cellular 
urethane foam. Another was hol- 
low weather 
from Neoprene 
and injectors of new Walker au- 


stripping extruded 
Reservoir, pump 


tomatic lubrication system, made 
of Zytel and Delrin, also on dis- 
play. Enjay Co., Inc.—Escon Poly- 
propylene, a new thermoplastic 


made by controlled polymeriza- 
tion of propylene and applicable 
func- 


to numerous automotive 


tional parts. 


Lubricant Additives: Enjay Co., 
Inc.—Paratone 400 Series viscos- 
ity-index improvers for motor oils, 
sludge dis- 


Para- 


which also prov ide 


persancy and detergency; 
nox 375 automatic-transmission- 


oil detergent inhibitor. & 





Bundyweld is the only 
tubing double-walled 
from a single copper- 
plated steel strip, met- 
allurgically bonded 
through 360° of wall 
contact for amazing 
strength, versatility. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to %” O.D. 


There’s almost no limit 
to the things 
Bundy can mass-fabricate 


Maybe your tubing problems don’t run to animal shapes, but it’s likely that 
you can benefit from Bundy’s experience in mass-fabricating complex tubing 
parts. Here’s why: 


Precision bending: Bundy-developed machines turn out parts to exacting 
customer specifications . . . with mass-fabrication savings. 


Great strength: Your component will be fabricated from Bundywelde, the 
copper-brazed steel tubing that’s double-walled from a single steel strip. 
Bundyweld, the tubing standard of the automotive industry, is used in over 
95% of today’s cars. 


Expert design service: You can call on our engineering staff at any time 
to help with the design of your product. We may be able to point out short 
cuts that save you money without compromising engineering standards. 
Covered by Government Spec. MIL-T-3520, Type III. 
Next time you have a tubing problem, better call Bundy first. Phone, write, 
or call Bundy Tubing Company, Detroit 14, Michigan. 





This oil transfer tube illustrates the pre- 

cision with which parts are mass-fabricated 

at Bundy. Two flanges are formed on the 

Bundyweld tube as shown in the diagram. 020 MIN. FLAT 
The opposite end of the tube is held to ON BOTH FLANGES 
314” with a tolerance of only +.001”. 
Bundyweld double-walled steel tubing has 
the necessary ductility to form this tube, 
plus amazing strength that withstands severe i] 
punishment. Can Bundy’s mass-fabrication , 314 
experience help you with tubing problems? 001 
































There’s no substitute for the original 


BUNDYWELD. TUBING 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING © AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 


RUNDY TUBING COMPANY « DETROIT 14, MICH. * WINCHESTER, KY. *« HOMETOWN, PA, 
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NATIONAL MoToR BOAT SHOW 


(Continued from page 59) 


Hercules Motors Corp. 
Three inboard marine Diesels 
were displayed at the show by Her- 
cules, and the company’s exhibit 
included representation of the new 
“Polydiesel” design which is built 
to operate on Diesel fuel but which 
is also operable with gasoline, kero- 
sene or jet fuel. 

The “Polydiesel” 
phasized in the marine line consist 
of two. One, the D-426-M, is a 
vertical six-cylinder unit with a 
bore and stroke of 414 by 5 in. and 
a piston displacement of 426 cu in., 
rated 145 hp at 2600 rpm. The sec- 
ond model is the D-662-M, a V-8 


models em- 


with a bore and stroke of 4%, by 
15, in., a piston displacement of 
662 cu in., and a rating of 200 hp 
at 2600 rpm. Weights are given as 
1700 and 2250 lb, respectively. 
Two four-stroke straight-Diesels 
are also being offered for marine 
use. Both are six-cylinder engines 
of 339-cu-in. displacement, but 
available in vertical and horizontal 
configurations. They are rated 125 
hp at 3000 rpm, and weigh about 
1200 lb. Bores and strokes of these 
models, the D-339-HM and D-339- 
HFM, are 4 by 4% in. The flat 
version has a length of 57 in., a 
width of 337. in., and a _ height 


above shaft centerline of 11 in 


McCulloch Corp. 

In a very elaborate and extensive 
display of the 1960 Scott line of 
outboard motors (see AI, Jan. 15, 

age 121), McCulloch included its 


p 
R-120 experimental outboard mo 
tor. This unit, “built to explore 


new design techniques,” has quite a 
number of unusual design features 

Its fou located 
radially in a horizontal plane, the 


cy linders are 


two-stroke engine has direct fuel 
injection of gasoline, and it is 
turbocharged Bore and stroke are 


9r7o 


> by 2.72 in., 


for a total piston 
displace ement of 90 cu in Rating is 
110 bhp at 4200 rpm. The lubrica 
tion system is of the pressure typ 
with a separate supply (oil is not 


Weight of the 


complete watercooled unit is abou 


mixed with fuel 


; 


260 Ib. It is about 18 in. wide, 26 


in. long, and 52 in. high 


The main body of the motor is 
mounted to the transom in a fixed 
position and does not swivel for 
steering. Only the extreme lower 
portion of the motor leg turns, and 
this is electrically-controlled and 
hydraulically-operated. The unit 
also has a 14-in.-diam three-blade 
variable-pitch propeller, which is 
likewise electrically-controlled and 


hydraulically-operated. Trim and 
tilt are adjustable by the same 
mode of remote control and opera- 
tion. Engine controls are electric- 
motor-operated. 

The engine is so mounted on ex- 
tended brackets each side that its 
axis of swing-up is through its 
center of gravity. It also has a 
built-in two-way hydraulic shock 
absorber. 

Scavenging of the cylinders for 
starting and part load operation is 
handled by a compressor turning 





motors like these 
help your product 


STAY AHEAD 


of competition... 


Lamb® 27 volt DC shunt 
wound aircraft motor 
Qualified to specification 
MIL-M-8609A (ASG) for 
small high speed 
pumps. Frame 

1% x 1% 


Lamb® six-pole 400 cycle AC gear- 
motor for voltage regulating auto 
transformer. Frame: 1% x % 


Lamb® two-pole 60 cycle 
AC motor for electronic 
cooling fan. Frame: 2% x % 


Write for your copy... 
8-page folder 
describes these and 
other Lamb Electric 
motors. 


Lamb® six-pole 400 
cycle AC motor for 
operation submerged 
in jet fuel for booster 
pump drive. Frame: 
2% x 2 


Lamb Electric works in so many fields 
—where motors that have vastly dif- 
ferent jobs to do are sold to vastly 
different markets — that experience 
gained in one field often helps solve 
problems in other fields. 

For example, we are able to incor- 
porate in motors for appliances, port- 
able electric tools, and similar prod- 
ucts, developments that came about 
in research and engineering work on 
military and other precision motors. 

This broad experience—available 
to all of our customers—is one way 
in which Lamb Electric special appli- 
cation motors can help your product 
stay ahead of competition. 

Let us demonstrate the value of 
this experience in bringing to your 
customers improved products and to 
you more business and better profits. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


A Division of American Machine and Metals, Inc. 


Lamb Electric 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
In Canada: Lamb Electric 
Division of Sangamo Company Ltd.—Leaside, Ontario 
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WOLVERINE TUBE 
DIVISION 


GOODMAN LUMBER 
DIVISION 


CALUMET 
DIVISION 
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URANIUM 
DIVISION 


GEOLOGICAL 
DEPARTMENT 


FLEXONICS ‘ — ae i 


BELLOWS : . 
METAL & SYNTHETIC HOSE Oe ia - 
EXPANSION JOINTS a 
AUTOMOTIVE 
AERONAUTICAL 


Flexonics joins a famous family 
...to bring you better products and services 


Flexonics Corporation’s new affiliation with Calumet & Hecla, Inc., marks another 
important forward step. 

Over its fifty-year history, Flexonics has become a major factor in the precision 
forming of thin metals—in the manufacture of metal hose, metallic bellows, ex- 
pansion joints, hydraulic hose assemblies, automotive parts, aircraft and missile 
ducting systems—yirtually everything for combined motion and fluid flow. 

Calumet & Hecla now brings its broad industrial base to Flexonics technology. 
To industry, this means that new research and development facilities, new produc- 
tion capabilities, will soon be bringing you even better Flexonics products, an even 
wider range of Flexonics services. 

The entire Flexonics organization is looking forward to serving you better . . . 


in more ways. 


= 
Fiexonics corporation 
1396 South Third Avenue, Maywood, Illinois 
a subsidiary of Calumet & Hecla, Inc. 
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TOOL SHOW 
and CONFERENCE 


DETROIT ARTILLERY ARMORY 
APRIL 21ST THRU 28TH 


The nation’s foremost forum for the advancement 
of scientific knowledge in the field of tool engineering 


fy ap d re qgistration forms write: 


AMERICAN SOCIETY 


OF TOOL ENGINEERS 
10700 PURITAN AVENUE 
DETROIT 38, MICH. 
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at crankshaft speed and by a turbo- 
charger which becomes effective at 
higher engine speeds. Brake specif- 
ic fuel consumption is said to be 
0.55 lb-bhp-hr; and brake mean ef- 
fective pressure 116 psi. 


Oliver Outboard Motors 


The 1960 line of this division of 
The Oliver Corp. consists of the 35- 
hp Bulldog, the 16-hp electric-start- 
ing Lancer, the 16-hp manual- 
starting Ranger, and the 6-hp Mo- 
hawk. The 35-hp Bulldog is also 
being offered in twins with counter- 
rotating propellers. These motors 
are now being manufactured in 
England by F. Perkins, Ltd. 

The 35-hp Bulldog, equipped for 
electric-starting, is a two-cylinder 
unit with a total piston displace- 
ment of 42.35 cu in. Its rating is at 
1500 rpm, and weight 129 lb. Fea- 
tures include use of poppet-type 
valves, low-tension magneto with 
5-amp 60-w flywheel alternator, 
and single-lever remote control. 

The Lancer and Ranger are 
19.94-cu-in. models rated 16 hp at 
1500 rpm; while the Mohawk has a 
piston displacement of 9.42 cu in. 
and is rated 6 hp at 4500 rpm. The 
latter model weighs 57 lb. All are 
two-cylinder motors. 


Palmer Engine Co. 


Two new V-8 gasoline marine en- 
gines, rated 200 and 300 hp and 
based on International Harvester 
truck-engine cylinder blocks, were 
introduced by Palmer at the show. 

The larger of the two new ohv 
V-8 engines is the IH-V549, rated 
300 hp at 3600 rpm. It has a bore 
of 4% in. and a stroke of 4 5/16 
in., for a total piston displacement 
of 549 cu in. Its compression ratio 
is 7 to 1. Weight, including fresh- 
water thermostatically-controlled 
cooling system and standard equip- 
ment 1% to 1 reduction gear, is 
1600 lb. This engine is equipped 
with a four-barrel downdraft car- 
buretor. 

The IH-V345 is the other new 
V-8, rated 200 hp at 4000 rpm. It 
has a bore of 3% in., a stroke of 
3 21/32 in., and a total piston dis- 
placement of 345 cu in. Weight 
with direct drive is 900 lb. Fea- 
tures include separate coolers for 
hydraulic-transmission and engine 

(Turn to page 97, please) 
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Custom made for rugged service 


Big-job earth moving is a slamming, bruising, round-the-clock 
business that plays hob with construction machinery. Only the best 
custom-designed equipment can take the brutal punishment. 

And only the finest, toughest seamless tubing can come up smiling 
in this rugged service. Custom quality Ostuco Tubing stands the 
gaff . . . fills the bill order after order. 

If you’re now compromising with stock tubing, consider all the 
advantages of custom quality Ostuco Tubing. Consistently you 
receive the exact tubing you want—the size, length, grade—with 
the strength and tolerances you need. For machined parts, you get 
our recommended rough size guaranteed to clean up. 

With all these advantages, custom quality Ostuco Tubing is 
obtainable in small minimum quantities-—as little as a few hundred 
feet. Contact your nearest Ohio Seamless representative, or the 


plant at Shelby, Ohio—Birthplace of the Seamless Steel Tube Complimentery Copy of now Galletin 
Industry in America. A-1282A CS60 “Ostuco Steel Tubing’ sent on 


Scale model illustrated built to 3.5 mm scale. request. 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company « SHELBY, OHIO 


Seamless and Electric Resistance Welded Stee/ Tubing © Fabricating and Forging 
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Whatever 


the 


condition... 


the 


climate... 


the job... 


INSULATING e 
PROTECTING e 
HOLDING e 


SEALING e 
PACKAGING e 
BONDING e 


Polyken Polyethylene Tape #822 insulates out- 
side radio antenna on high-altitude planes, 
Stays flexible in severest cold 


“Big Inch” pipeline wrapped in Polyken Protec- 
tive Coating Tape withstands 120° heat of Iran- 
ian desert, resists corrosion 


WATERPROOFING e BINDING 
REINFORCING e¢ MASKING 


SPLICING ee HEAT-SEALING 


Theres a Polyken Tape 
to solve your problem 


A jet slices through the thin stratospheric air in 


70° F. cold. 


miles of desert waste under 
jobs helped by modern Polyken tapes. 


do their 


a broiling sun. 


A pipeline carries precious oil across 


Both 


Within this complete and versatile line are tapes 
that can solve your particular problem regardless 
of climatic extremes of temperature and humidity, 


Three of a Thousand Ways Polyken Can Work for You: 


Polyken Fiberglas 
Tape effectively seals 
heating duct joints 
despite constant high 
temperatures 
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Polyken Waterproof 
Packaging Tape pro- 
tects drums of costly 
pharmaceuticals from 
water, air, dust 


Polyken Surface Pro- 
tection Tape guards 
“soft” plexiglass cock- 
pit canopy, yet comes 
off clean and easy. 


under severe conditions of stress and corrosion. 
Tapes designed for dozens of uses in thousands of 
areas of production, packaging, and shipping. For 
the tape-answers to your needs, phone your nearest 
Polyken Industrial Tape Distributor. Or write to 
Polyken Sales Division, Dept. AI-2, 309 W. Jack- 
son Blvd., Chicago 6, Illinois. 


Poluken 


INDUSTRIAL TAPES 


rHuE KENDALL COMPANY 


Polyken Sales Division 





AuTomoTIvE INpustRIEs, February 15, 1960 





POLYKEN DISTRIBUTORS 


ARKANSAS a 
Little Rock Arkansas Paper C 
Pine Bluff Smith Paper Products Co 


CALIFORNIA 
Emeryville Zellerbach Paper Co 
Fresno Zellerbach Paper Co 
Hawthorne American Latex Products Corp 
Highland Richmond Paper Co 
Hollywood Reese Supply Co. Inc 
Los Angeles Fillmore & Garbar 
Los Angeles L A Supply Co 
Los Angeles Kent H. Landsberg Co. In 
Los Angeles Noland Paper Co. Ir 
Los Angeles Western Fibrous Glass Products 
Los Angele Wilson Paper Co 
Los Angele Zellerbach Paper Co 
Nationa! Cit Zellerbach Paper Co 
Oakland Harry P. Robarts Co 
Sacramento Zeilerbach Paper Co 
San Diego Buel-Town Co 
San Fran r Gilmore Stee! & Supply Co 
San Fran C. J. Hendry Cc 
San Fran ) Hobart Bre 
San Fran Western Fibrous Glass Product 
San Fran ¢ Zellerbach Pag 


COLORADO 
Embiem Tape & Label! Co 
zke Bros. Paper Co 
yn Supply Co. | 


CONNECTICUT 

Equity Paper Co 

ott-Mer " 

Rourke-Eno Paper C 

Rourke-Eno Paper C 

Mill Supplies, |! 

The Chatfield Paper C 

Lott-Merlin, | 


FLORIDA 
Sperry Packaging & Distr 
G 


GEORGIA 
Dillard Paper Co 
Wyant & Sons Paper 
Nation 
Dillard 


ILLINOIS 
A 


VONON|NNN0N 


INDIANA 
Ft. Wayne Allen Steel 
Hammond I 
Indianapolis 
Indianapolis 
! 


/ Dolis 
South Bend 24 


Waterloo Paper C« 


KANSAS 
Southwest Paper Co 
KENTUCKY 
Southeastern Paper Co 
LOUISIANA 
New Orleans Stevens-Band Paper Co 
Shreveport Lou na Paper Co 


MARYLAND 

Baltime F. W. Winne & Son, In 
MASSACHUSETTS 
Boston Andrews Paper Co 
Cambridge H. J. Dowd C In 
Springfield Carter Paper C« 
Springfield Rourke-Eno Paper C In 
Worcester The J. C. Campbell! Paper Co 
of 


Worcester 


MICHIGAN 
Battle Creek Cortright Paper Co 
Detroit F. W. Winne & Son Inc 
Grand Rapids Grand Rapids Paper Co 
Jackson Crown Paper & Bag Co 
Lansing Cathey Company 
Muskegon Steindler Paper Co 


MINNESOTA 
Minneapolis Martin F. Falk Paper Co 
Duluth Martin F. Falk Paper Co 


MISSOURI 
Joplin Joplin Paper Co 
Kansas City Bossert Company 
Kansas City Wertaame Paper Co 
Kirkwood Industrial Ideas 
St. Louis Royal Papers, inc 
St. Louis Rubber Products Corp 


MONTANA 
Billings Winter Hardware Co. 


NEBRASKA 
Omaha Nogg Bros. Paper Co 


NEW JERSEY 

Clifton Ralph E. Baker Co 
Elizabeth Hand Hardware 
Englewood Coronet Paper Core 
Hoboken D. S. MacCorkle, inc 
Newark co Plastic & Supply Co 
Newark Herbert A. Post, | 
Paterson Theodore R. Levine & Sons 
Ridgefield George H. Swatek 
Trenton Pack & Seal, Inc 


NEW MEXICO 
Albuquerque Equipment Sales & Mfg. Co 


NEW YORK 
Herbert A. Post, Inc 
Hartfield-Healy Supply Co 
Presque Isle Paper Pr icts 
U Paper & Twine Co 
Shoemaker Paper C« 
ogan Industrial Supply Corp 
Waight Supply C 
The Welles Supr . 


od Paper C 
Andrews Paper 
Allied P 
y Sur c 
nyth-Despard C 


NORTH CAROLINA 

Dillard Paper C« 
Dillard Paper C 
Dillard Paper Cc 


OREGON 
Nestern Fibrous Glass Pr 
eral Rubber & Supply Co 


PENNSYLVANIA 

Hershey Hershey Paper C« 
pow nn Morris Paper Cx 
Lancaster Jnited Twine & Paper Co 
Philadelpt The J. L. N. Smythe Co 
Philadeipt rar wn Son, Ir 

Pittsburoat 


Springfield e Baeod Cx 


RHODE ISLAND 
Providence Narragansett Paper Co 
SOUTH CAROLINA 
Gree Dillard Paper Co 
TENNESSEE 
lard Paper C 
ati Cordage & Paper C 
Mayer Myers Paper Co 
Clements Paper Co 


TEXAS 

Rubber Prod. of Dallas, |! 
Field Parker C 
P. Waggoner Sales C i 
Frank W. Winne & Sor 


UTAH 


The C 


Salt Lake City 
Salt Lake City 
Salt Lake City 
Salt Lake City 
VIRGINIA 
Bristol Dillard Paper Cc 
Norfolk npire hinery & Supply Co 
Norfolk y Holland Corp 
Richmond rial Supply Corp 
Roanoke Dillard Paper Cc 


WASHINGTON 
Seattle Marinco Supply Inc 
Seattle Western Fibrous Glass Products 
Spokane Zellerbach Paper Co 
WISCONSIN 
Appleton Universal Paper Co 
Madi sor Schwarz Paper Co 
Milwaukee F. D. Haker Co 
Milwaukee Redi-Products Company 
Milwaukee Reliable Paper Co., Inc 
Neenah Sawyer Paper Co 
HAWAII 
Honolulu Chapson Bros. Ltd 
Honolulu The Thor Inc 


Poluken 
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NATIONAL 
MOTOR BOAT SHOW 


(Continued from page 94 


oils; and gear-driven water pump 
and generator. The intake manifold 
is a one-piece aluminum alloy cast- 
ing, fitted with a “depressed,” or 
nestled, four-barrel downdraft car- 
buretor. Overall height of the en 
gine from shaft centerline is only 
15 in. 

The 1960 line of this company 
consists of 10 inboard models, in 
horsepower ratings of 8, 22, 60, 
120, 135, 150, 200 and 300, and in 
configurations of one, four, six and 
eight cylinders including two 
“slanted” six-cylinder “Spacemak- 
er’’ models. 


Precision Gears & Products, Inc. 


A gas turbine inboard-outboard 
engine was exhibited by this com- 
pany, whose primary component 
products are gear drives for heli- 
copters and marine engines. 

Named “Turbinautic,” the major 
elements of the package consist of 
the gas turbine engine, gear as- 
sembly to reduce turbine wheel 
speed to desired propeller speed, 
and hydraulic clutches to provide 
forward, neutral and reverse. 

The engine displayed was said to 
be rated at 100 hp—and the com- 
pany is talking in terms of marine 
drives for gas turbine engines of 
up to 250 hp. It was also indicated 
that the gas turbine engine portion 
of the display model was a Solar 
unit. Weight of the complete mo- 
tor is stated to be less than one 
pound per horsepower. 

The gas producer is mounted 
against the inside of the transom, 
and the drive is fastened directly 
behind it on the outside. Flexible 
tubing links the two sections so 
that the drive can be swung from 
side to side for steering. 

Company officials say the Turbi- 
nautic is now in the development 
stages and is in the process of un- 
dergoing tests at the factory in 
Paterson, N. J. Also that it is 
scheduled to be installed in a skiff 
and water-tested this spring, fol- 
lowing which the drive unit and 
engine will be evaluated under a 
wide variety of boating conditions. 
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Announcing 


scon 


ee Be | | a O) 


(Ensay) 


POLYPROPYLENE 


NOW AVAILABLE IN COMMERCIAL QUANTITIES 





FOR PACKAGING— The extreme clarity and 
high gloss of Escon film promises big eye and buy 
appeal for packaged replacement parts—especially 
since Escon film can be color printed on either or 
both sides. Escon offers a wide range of stiffness 
and toughness properties as well as varying degrees 
of heat sealing from a light “tack” to a strong weld. 


FOR INTERIOR PARTS ~ Escon’s great rigid- 
ity, abrasion resistance,plus its light weight, make 


it the ideal material for such applications as steer- 
ing wheels, dashboards, and interior trim. Escon ; 
is easily color matched and provides potential eye- 
catching features for tomorrow’s best selling cars. 














FOR “UNDER THE HOOD" PARTS— 
Production rates of automotive parts made from 
Escon can be high and its extremely light weight 
allows more pieces per pound. Escon’s high heat 
and chemical resistance suggest many new money- 
saving “under the hood” product improvements. 


FOR FIBERS-—The high tensile strength, good 
abrasion and chemical resistance, plus the high 
heat distortion point of Escon, make it suitable for 
woven fabrics such as seat covers and interior up- 
holstering. Low density allows more yards of fiber 
per pound. Also Escon provides exceptional flexing 
properties at temperatures as low as minus 70°F. 





TO ORDER ESCON, or for technical data, contact the nearest Enjay 
office. Enjay’s extensive Plastic Laboratories and expert staff of technicians 
stand ready to help you achieve the most efficient use of Escon. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. 


‘ : PLASTICS 
Akron+ Boston+ Charlotte* Chicago* Detroit» Los Angeles + Tulsa* New Orleans 
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Rolls-Royce Aluminum V-8 Engine 


(Continued from page 62) 


another Jackson & Bradwell. 

This machine is a_ universal 
type, and during the balancing 
sequence metal removal from the 
counterweights is done on an ad- 
jacent with the shaft 
transported back and forth on a 


grinder, 


chain hoist. Two men with separate 


crankshafts use this setup to- 


gether, alternating 





TROUBLE FREE 
THROUGH 
GENUINE DESIGN 


between the 


balancer and the double - ended 
grinder. Each shaft takes about 
two hours to complete. 

Lastly, all bearings and pins are 
simultaneously lapped on a special 
machine built by Rolls - Royce. 
Based on a lathe, it has nine freely- 
pivoting arms that are swung over 
the corresponding mains and pins 
of the crankshaft centered below. 


Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


/ y ’ Oil or Dry 
Jy . Multiple Disc 


& 


Trouble Free usage and Genuine Design can be obtained for 
your products when the designing engineer specifies a 


ROCKFORD CLUTCH. A vast backlog of knowledge and ex- 


“cag se is available to him at anytime. The American industry 


Heavy Duty 
Over Center 


as learned that ROCKFORD CLUTCHES mean extra values. 
The strength and toughness—the completeness of a Genuine 
Design—the wide range of sizes—the excellent machining— 
the long range economies received—all these advantages, and 
more, of ROCKFORD CLUTCHES combine to create an un- 
excelled reputation for versatility. Let our engineering staff 


help you to determine the type and size clutch best suited to 
help improve the power transmission control in your next model. 


Power 
Take-Offs 


Gives dimensions, capacity tables and complete 


\ Regen FOR THIS HANDY BULLETIN = 


specifications. Suggests typical applications. 
ROCKFORD Clutch Division BORG-WARNER 


315 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner international — 36 So. Wabash, Chicago 3, It. 
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Automotive 
Spring Loaded 


Rolls of fine-abrasive paper are 
carried on each arm, and air-op- 
erated jaws clamp the exposed strip 
to the bearing. During crank rota- 
tion the appropriate jaws and arms 
are reciprocated independently by 
the pins, and bearings are lubri- 
cated by oil sprayed from beneath. 

When the V-8 engine was intro- 
duced Rolls-Royce bought the hy- 
draulic tappets outright from 
Chrysler, but now they are made 
locally under license. After initial 
machining the plunger and body 
are ground, assembled and tested 
in an air-conditioned room. 

Jodies are internally and ex- 
ternally finished on a Heald Size- 
Matic while plungers are ground 
on a Studer. The two parts are 
passed through an 
cleaner and then mated, with clear- 


ultrasonic 


ance closely held to 0.00025 in. 
Completed tappets are given a leak- 
down test in a kerosene bath that 
checks the compression time under 
a 50-lb load. Work time for a set 
of 16 tappets is 30 minutes. 
Engine assembly is as exacting 
as machining, and only skilled men 
are employed in this section. Each 
liner is experimentally positioned 
by rotating it in its cylinder bore 
until the top flange, seating in the 
bore recess, protrudes above the 
joint face by the specified 0.002 
to 0.003 in. It is later retained by 
a corrugated steel gasket com- 
pressed by the cylinder head. When 
correctly aligned, the liner is tem- 
porarily withdrawn to insert the 
rubber sealing rings in the bore. 
Cylinder blocks are then bolted 
to rotary trolley-mounted fixtures 
hand-propelled along a short length 
of track. At the start, the crank- 
shaft assembly is added, followed 
by the matched set of pistons and 
connecting rods. Connecting rod 
bolts, now integral with the rod, 
are tightened to a gaged length 
without using lock nuts or washers. 
Completed engines are dynami- 
cally balanced on a specially-built 
Avery machine. By way of prepa- 
ration the crankcase and fluid 
clutch are filled with oil, cylinder 
heads are removed, liners are 
clamped down by narrow bars re- 
tained by the studs, and oil from 
the rocker-shaft ducts is piped back 
to the crankcase by plastic tubes. 


The crankshaft is driven at 750 





THEY TRUST THEIR 
BABIES TO 


More manufacturers protect their 
precious new products with FRAM 
than with any other filters. See why: 


The business reputation of an engine manufac- 
turer is at the mercy of dirt and contaminants 
that ruin his products after they are sold. For 
fullest protection in the field, manufacturers 


install Fram at the factory! 
O/L*AIR+*FUEL+*WATER 


When your equipment needs filter replace- 
ment it will pay you to use the filter manu- 
facturers prefer—and assure yourself the 
most perfect preventive maintenance 


available today! FRAM CORPORATION, Providence 16, R. I. 
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rpm and unbalance is corrected by 
radial drillings in the solid flange 
of the forward vibration damper 
which is reached through a guide 
hole in the mounting cradle. In ad- 
dition, compensating weights are 
bolted to the starter ring at the 
rear. These are metal strips of 
varying thickness, graded down 
to half a gram. The entire proce- 
dure takes about one hour. 

All engines are run for 2% hours 
on a orake before being installed in 


a chassis. Every 50th engine off 


JOHNSON 


- 


the line is run for 6 or 7 hours 
and every hundredth for 25 hours, 
after which it is completely 
stripped and each part is individu- 
ally gaged for wear. This is a two- 
day operation, including reassem- 
bly. In fact, every one of the first 
hundred V-8s made was given this 
thorough inspection. 

As for the chassis and the car 
itself, a few of the highlights war- 
rant a short summary. Sealed, box- 
section frame members are pres- 
sure-tested for leaks. Cooling fins 


* for all engine applications 


All of the engineering and manufacturing et 

fort at Johnson Products goes into producing a 

better tappet. Continual experimentation and exact- 

ing quality control make JOHNSON TAPPETS worthy 

of your consideration. Only proven materials, 

covering a range of hardenable iron, steel, and chilled 

iron of various alloys, are used in JOHNSON TAPPETS. These tappets are 
successfully used in jobs ranging from light duty to the 


a7 


| nett 


most severe, punishing applications. Serving all industry that 


employs internal combustion engines. 


“tappets are our business” 


JOHNSON (]) PRODUCTS 


MUSKEGON, 


MICHIGAN 
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on the iron brake drums are ma- 
chined from the solid. Offset of the 
hypoid rear axle is only a tenth 
of the ring gear diameter to insure 
silent running. 

The ring gear itself is carburized 
by an intricate process so that the 
teeth are hardened while the back 
remains soft. It is initially copper 
plated all over to a thickness of 
0.0001 in. in a cyanide copper bath. 
The area to be protected is then 
hand-painted with a paste of eth- 
ylene glycol or mixed 
with fine whiting powder. Follow- 
ing this the entire gear is dipped 
in hot protective wax, and when 
cool the wax coating is cut from 
the surface to be stopped off dur- 
ing carburizing. It is copper plated 
in an acid copper sulphate solution 
to a minimum thickness of 0.002 
in. Then the gear is immersed in 
boiling water to melt the wax, and 
in a bath of 10 per cent aqueous 
solution of chromic acid to remove 
the 0.0001 in. of copper. After 
washing and drying it is finally 
carburized. 

In the field of mechanical re- 
liability Rolls-Royce pursues a 
“belt and suspenders” policy by 
using four drive belts, three in- 
dependent braking systems (two 
hydraulic and one mechanical on 
the rear wheels, all pedal-oper- 
ated), and two electric fuel pumps 
in tandem. 

Bodies for the Rolls-Royce Silver 
Cloud and Bentley S.2 are made by 
Pressed Steel and reach Crewe in 
white, where they are given a total 
of eight coats of paint before trim- 
ming. Completed cars are individu- 
ally road-tested for some 200 miles 
by different specialized engineers, 
and are not checked out until all 
possible flaws are eliminated. 


glycerine 


Wind noise receives special at- 
tention, and doors may even be re- 
hung if this is excessive. Chassis 
destined for outside coachbuilders 
are similarly tested, fitted with a 
simple bolt-on body to simulate ac- 
tual motoring conditions. Before 
being released to the customer each 
car is masked off, rubbed down, 
and sprayed with the final coat of 
cellulose. eS 


This is the final part of a two-part 
article by David Scott. Part ] ap- 
peared in the Jan. 15 issue of AUTO- 
MOTIVE INDUSTRIES 
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HEADS OR TAILS .. . OR IN BETWEEN 


YOU NEVER GAMBLE WITH AMP. Electrical connections that stand up to formidable vibration, 
heat, cold and corrosion . . . Consistent circuit reliability and low cost . . . Attachments for 
every type of automotive circuit application . . . Solderless crimping by Automachine, portable 
power tools or hand tools . . . There’s no gambling when you specify AMP for every electrical 
connection from head lamp to tail light. (A) FASTIN-FASTON HEAD LAMP CONNECTOR For two 
or three tabs. Readily disconnectible for easy assembly and saving time. Cycolac housing. 
(B) SPECIAL WIRING DEVICES Automotive ring tongue and spade tongue terminals, Faston tab 
and receptacle units and Shur plugs, all to help you with your special single-circuit attach- 
ment requirements. (C) FASTIN-FASTON HARNESS CONNECTOR Two styles available: the 
T-shaped housings for two circuits and the standard housing for six circuits. Quick connect/ 
disconnect of harnesses. Panel mounted or free hanging. Tab width: .250”, .205”, .187” and 
-110”. (D) BUTTON CONTACTS Positive registry for light sockets. Wire insulation support 
increases vibration resistance. Permits easy locking of bulb. Write today for more information. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada + England + France « Holland « Italy + Japan + West Germany 
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Do the auxiliary fuel tanks on your trucks 
meet every safety requirement? 
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WHEN YOU SPECIFY SNYDER TANKS 
YOU'RE ABSOLUTELY SURE THEY DO 
BECAUSE ONLY SNYDER... 


@ PICKLES ALL STEEL to remove mill scale abrasives. And 
Snyder vacuums and magnetically cleans each tank to ensure safe, 


dirt-free operation. 

@ FOG SPRAYS EACH TANK'S INTERIOR to prevent rust. 
@ FLANGES ALL TANK HEADS to give extra insurance 
against rupture from impact. Ribbed bottoms and bossed heads 
strengthen and stiffen all flat bottom tanks to better withstand 
road shock 

@ MACHINES TOP OF FILLER NECK to guarantee positive 
gasket seating of cap eliminating fill cap leakage. Ball check vent 
in top of tank provides full ventage. 

@ SUBMERGES EVERY TANK IN WATER and pres- 
surizes with air to test for and correct leaks. After this test, every 
tank is visually inspected before shipment. 

@ MAINTAINS COMPLETE TANK RESEARCH AND 
TEST FACILITIES. Snyder, pioneer in safety tank design, 
continues to lead the field with tanks custom engineered and de- 
signed to meet the most rigid standards, provide economical effi- 


cient fuel supply, and inc orporate all safety features 


@ AVAILABLE IN STEEL OR ALUMINUM No matter what 
make and model truck you want to fit, no matter what style and 
capacity tank you desire, Snyder's trained sales engineers and 
Engineering Department are available to assist vou. And each 
Snyder Tank is designed, built and tested to the highest quality 


standard in the industry. You can rely on them. 


For safety, satisfaction and service, be sure to: 
ALWAYS SPECIFY SNYDER 


P.O. BOX 14, BUFFALO 5,N. Y. 
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Congressional Democrats are building their at- 
tack on the Administration's space program early. 
The House Space Committee has started a study 
aimed at showing the Eisenhower Administration 
has provided “too little funds, too little push, too 
little imagination” in running this country’s space 
program. At least three Congressional probes are 
likely this year. 


ent officials have join Americans 
ying out compact official duties 
ral Services Administration has ordered 
bler Americans and 491 Studebaker-Packard 
These were the first « 
nment. The GSA 
light trucks, 54 passenger cars and station 
wagons from General Motors; 351 light trucks and 
237 station wagons from Chrysler Corp. and 136 


‘ 
station wagons from American Motors 


Total repeal of the excise tax on travel by bus, 
air and rail is being pushed in Congress. Rep. Lee 
Metcalf (D., Mont.) argues that the original purpose 
of the tax, scheduled to drop from the present 10 
per cent to 5 per cent on July 1, was to discourage 
travel during World War I. 


he Government an average of slightly 

11.6 cents a mile to operate its huge and 

fleet of trucks, buses, and cars. The 

W some 250,000 vehicles, including 

icks up to one ton; 27,600 trucks of 11/2 to 

ns, and 13,800 of 3 tons and over; 38,000 cars 
station wagons, and 116,000 buses 


President Eisenhower's bid for another half-cent 
increase in the Federal gasoline tax to help finance 
work on the interstate highway system is getting 
a cool reception in Congress. Also opposed are 
highway users and petroleum companies. 


rvices Administration has re 
buy another $771,618.14 worth 

wagons for Federal use. The 
ucks of various sizes and three 
the entire order will be filled by 
will be delivered to variou 
ighout the U.S 


—. 
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Research and Development at Work 


ees MIDLAND-ROSS sae 


The Breath of Death! Tiny bubbles seeping up through a liquid MIDLAND MIDLAND 
. c C ‘ 

The tell-tale breath of death that Midland-Ross engineers have \ei7 CORPORATION “Nocd 

purged from Midland brake systems. One more decisive step in “+ 

research and development it Midland-Ross that protects auto OWOSSO DIVISION mi f kK ow 

motive America. 


MICHIGAN 


ONE OF THE “400” LARGEST AMERICAN CORPORATION 


AIR PQ AIR . VACUUM A DIE 2 CONSOLIDATEL 
COMPRESSORS CONTROLS POWER BRAKES CASTINGS TRANSPORTATION EQUIPMENT 





Superhighways 
start here 


After the planning'4 done, it takes “axle action” 


to get America’s huge road-building program under way. 
Rugged, powerful action by thousands of axles on heavy 
equipment working ‘round the clock . . . through all types of 
terrain . . . frequently subjected to overloads. To minimize 
costly axle shaft failures, use U.S. Axle Shafts. Finest alloy 
steels, precision-made by exclusive U.S. processes, guarantee ite: tabi tid 
“extra-duty” durability . .. reduce maintenance . . . protect i: "Coen anil Gree 
your profits. Build and replace with the toughest, longest- vention of Axle Shoft 


. re . vO Failure” — send for 
lasting axle shafts on the market—U.S. “Extra-Duty” Shafts! veute today! 


Get exact U.S. replacements for every vehicle 
through your jobber — or contact us for custom- 
engineered original equipment shafts. 


a) se 
WORLD TURNS ON Us. ® 


Mey THE AXLE COMPANY, INC. 


Since 1920 * Pottstown, Pennsylvania 
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precision boring-New Britain’s new approach 


New Britain Actuated Vertical 
Precision Boring Machines offer an en- 


Cam 


tirely new principle for more accurate 
boring and turning, plus compact ex- 
terior design and fast tooling. Rough 
cuts and finish cuts within close toler- 
ances on the same set-up are character- 
istic. Standard models are available with 
maximum swing from 12” to 17%” in 10 


or 15 horsepower. 
Here are a few of the major new 
developments incorporated in these 


unusual machines. 


Greater accuracy. Both the vertical and 
cross slide cams are mounted on a com- 
mon shaft which is contained inside the 
The linkages 
conventional cam-operated contouring 
Both the ver- 


tical and cross slides ride on preloaded 


vertical slide. found in 


machines are eliminated 


roller bearings and are deflection-free 


Clean-sided design. Any number of 
these self-contained machines, each with 
one or more spindles, can be arranged 
side by side. Depending on how they 


are tooled, they operate either as a 


single unit or as individual machines 
Parts can be inverted on adjacent ma 
chines or on adjacent spindles of the 
same machine, finishing both sides com- 
pleting all operations in one integrated 


high-volume operation 

Fast tooling. Unrestricted accessibility 

allows rapid tool and cam changes 
Complete catalog material is avail- 

able. For your copy, write New Britain- 

Gridley Machine The New 

Britain Machine Company, New Britain, 


Connecticut 


Division 




















why a copying lathe-why New Britain +GF+ 


Bey 
| 


mal 


i certain point sustained pro 


duction of the same 


ple ce 


on 


in engine 


lathe becomes uneconomical. Sometimes 


however 


lathe 


5 to 


cedh 


es 


the 


lacks 


oI 


A New 
10 h p 


1 to 


} 


: 
vclle 


7 


feeling exists that 


The 


big 


flexibility 
th: 
Britain #6F+ has 


it it is 


powe I 


ust ft 


i COpy 


and 


spe 
I 


Now er 


+GF+ has rugged at 


vork 


TAL 


it's re 


lly 


flexible—a prototype or flat template will 


ep 
rept 


] 


MILICE 


riagic 


pe 


one ¢ 


int tool 


) 
I 
] 


more 


Whe 


th 


iC l 


pieces \ 


' 


ith fast 
haft 


work or chucking work you have to do, 
The 


or prototype can be changed in 


ease of set-up Is the same tem- 


plate 
minutes. No special tooling set-ups are 
required, either. You can quickly switch 
intricate cuts slender shafts 


from on 


to heavy cuts on big castings or forg- 
like the 


profiling presents no problems even 
metal 


mgs one shown 


( omplex 


on jobs requiring really hea \ 
removal 


Fast set-up and changeover from one 


type of work to another is only part of 
the story. There’s much more that youll 
want to know about the New Britain 
+6F+. Watching one of these machines 
best 


whole story and wed like to arrange 


in action is the way to get the 
a demonstration for you. If you'd like 
to look over catalog material, we have 
Write New Britain- 
The New 


New  Bri- 


that too, of course 
Machine 
Machine ¢ 


Connecticut 


Gridley Division, 


Britain ompany, 


tain 








. 


Sele. lelelem Joke Siem. F Ta 1s0i 1 AUSTIN-WESTERN ROAD ROLLER ATHEY 7-11 FORCE-FEED LOADER 


WHITING 3TM TRACKMOBILE 


HERE’S WHY LEADING OEM's POWER WITH 
DEPENDABLE FORD INDUSTRIAL ENGINES 


Spend a few minutes comparing Ford engines to this 

check list and you’ll see why more and more original More power to you... 

equipment manufacturers are swinging to Ford power. : 

Durability and Efficiency! Ford’s deep-block construction m2 ALL 

lessens engine vibration. Short-stroke design reduces fric- 

tion and wear. Hard-faced, rotating valves provide better 

seating, mean longer valve life. 

Compactness! Ford’s compact design with high power- 

to-weight ratio allows greater freedom of design. 

Parts and Service! Ford’s world-wide dealer network 

(over 10,000 Ford Dealerships in U.S. alone) offers 

prompt, efficient service wherever you go. INDUSTRIAL ENGINES 

Wide choice! Ford engines range from 134 to 534 cubic 

inches—including two highly efficient diesels. All are 

available as engine assemblies or power units. FORD POWER IS RIGHT FOR 
Little wonder so many equipment designers, purchasing YOUR EQUIPMENT, TOO! 


agents and sales managers are specifying modern Ford 
power for their equipment. Why not you? 


INDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD MOTOR CO., P.O. BOX 598, DEARBORN, MICH. 
—> FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 6787, LOS ANGELES 22, CALIF. 
——» FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 








4s West of Rockies write to: 
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REEVECOTE 


COATED FABRICS 


designed for the automotive industry 
withstand gasoline 


® flexible 

@ heat resistant 

® high tensile strength 

®@ vil, additive and aromatic resistant 
® abrasion resistant 


The Reevecote coated fabrics for the automotive in- 
dustry have been designed and developed in collab- 
oration with automotive engineers. The Reevecote 
line of natural and synthetic rubber coatings on a 
variety of fabrics is the most complete source of 
coated materials available to the industry today. 
Among the many uses for Reevecote are: 


Air seals Vacuum booster diaphragms 


Cable wrapping Bearing seals 
Fuel containers Carburetor diaphragms 
Transmission seals Fuel pump diaphragms 
Gaskets 


Vapor barriers 


Vacuum pump diaphragms 
Insulation 


Pulsator diaphragms Transmission modulators 


Full research and development facilities are available 
for new applications, backed by the skills and knowl- 
edge of fabrics and coatings that only Reeves Vulcan 
can supply. Whatever your requirements, specify 
Reevecote and be sure. 


Another 


ULCAN 
RUBBER PRODUCT 


VULCAN RUBBER PRODUCTS DIVISION 
Reeves Brothers, Inc. 

1071 Avenue of the Americas 

New York 18, N. Y. 


Please send me a copy of your new REEVECOTE catalog. 
NAME a 
COMPANY 
ADDRESS 
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zs Manufacturers’ 
News 





Ford Glass Research 


Ford Motor Co. plans a new glass research and 
process de svelopment center. The facility will be 
located in the building now serving the Tractor and 
Impleme nt Div.'s Detroit regional sales office and 
parts depot at 25500 W. Outer Drive, Lincoln Park, 
Mich. A new building to house the Tractor and 
Implement Div. is being built near Birmingham, 


Mich 


Deere's Leasing Plan 


Deere & Co. has announced a nationwide plan 
worked out with Boothe Leasing Corp. that will per- 
mit customers to lease John Deere industrial tractors 
and equipment. The plan will operate through the 
John Deere dealer organization and will be limited 

> tl smpany’s industrial and commercial cus- 


tyson Bearing Expands 
nillion expansion has started at the Tyson 
>o., Massillon, O., a division of SKF Indus- 
The expansion will enable Tyson to nearly 
ent tapered roller bearing production. E 
SKF president, said the expansion would 
leted in July. It is the third at the plant in 


sesetnttd Talks Held 


ons are being held toward possible merger 
Co. and American Metal Products 

been proposed that Eaton issue three 
ts capital stock for every four o1 itstanding 
American Metal Products. John C. Virden, 
tirman and president, and A. M. Mras, 
Metal president, said the talks will con 


tinile 
I1fiUe 


Further Diversification 


ave for additional diversification 
Co. has purchased th 
Elgin, Ill., makers of electric 
Russell Duncan, president, said all ma- 
indling machinery manufactured by the 
eventually would be sold under the 
name. The company recently received a 
contract for $3 million in tow tractors and lift 
] Morrell builds both electric motorized hand 
fork lift trucks and several sizes of counter-balanced 
sit-down” type electric trucks 


ne 


Dow Plans Dutch Plant 


lans for construction of a styrene-butadiene latex 
prant | in Rotterdam, The Netherlands, have been an- 
nounced by. C. B. Branch, president o § Dow Chemi- 
cal International Ltd., S. A. The plant, which will 
ost of million will be built and operated by Dow's 
on itch sul maichary at the site of its present terminal 
ousing facilities in the Third Petroleum 

Rotterdam 
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The symbol is the only thing that hasn't 
changed at Sealed Power in 49 years! 


Sealed Power has walked (and sometimes 
run) along the pathways of progress with 
the reciprocating engine industry for virtu- 
ally 50 years. 

Through one significant era of develop- 
ment after another our engineers, our metal- 
lurgists, and production specialists worked 
with engine designers. 

We measure our progress in terms of our 
contributions to the advancing efficiency of 








U. S. PAT. NO. 2,789,872 STAINLE 


the internal combustion engine . to re- 
finements in piston ring design . to the 
high performance standards so rapidly at- 
tained in sealing and transmission rings. 

Your future is our future. We look to it 
in this way. 

Our research programs, the talents of our 
engineers, the forward steps in manufactur- 
ing—all these are presently, and will con- 
tinue to be, dedicated to our common cause. 


EL OIL RING 


Sealed Power 


Preferred Performance 
SEALED POWER CORPORATION, MUSKEGON, MICHIGAN © ST. JOHNS, MICHIGAN * ROCHESTER, INDIANA + STRATFORD, ONTARIO * DETROIT OFFICE * 7-236 GENERAL MOTORS BUILDING * PHONE TRINITY 1-3440 


PISTONS ¢ PISTON RINGS e SLEEVES ° SLEEVE ASSEMBLIES + SEALING RINGS FOR ALL APPLICATION 
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PLANT AIR 


Moisture Chief Cause of Trouble... 


Every company today is looking for ways 
to offset the increased costs of labor, 
material, equipment and services. At a 
gasoline station you expect “Free Air”, 
but in industry it is a major expense. 
Perhaps in your own plant, for an invest- 
ment in a few minor compressed air 
system alterations, significant savings are 
possible. 

Water, sludge, rust, oil and dirt in com- 
pressed air systems are prime causes of 
maintenance and production down-time. 
Water vapor condensing in air lines tends 
to corrode the piping. Also, water present 
in the piping may freeze during winter, 
causing serious reduction of compressed 
air supply. Such restrictions are often 
difficult to locate and thaw. This same line 
moisture may emulsify lube oil destroying 
its lubricating value and the resultant 
mixture has high fouling characteristics. 
Frequently, ice will form within the tool 
itself since expanding air cools the mois- 
ture .. . tool efficiency will be seriously 
affected. 


Some of the Other Problems Created 
By Wet Compressed Air... 


Wet compressed air is not only a construc- 
tion and production tool problem. Faulty 
paint jobs, contaminated chemical and 
food products can often be traced to 
moisture laden compressed air. Water- 
hammer, unequal pipeline thermal 
expansion and line leaks also result from 
collected moisture. In addition, air lost 
through traps, and in blow-down of com- 
pressed air lines provide no useful work 
. represent a sizeable power loss. 


You Can Lick Compressed Air 
Moisture Problem... 

All of these hidden costs can be virtually 
eliminated by the installation of an Adams 
Aftercooler and Cyclone Separator 
between the compressor and receiver 
tank. By cooling discharge air to within 
10° F. of cooling water temperature — 
guaranteed with Adams standard After- 
coolers — the moisture can be removed 
at the separator. Pressure loss is less than 
one-half pound on these units including 
the separator. In severe cases, moisture 
removal of over 90 per cent can be 
obtained by cooling the air with Adams 
2° Aftercooler to within 2° F. of water 


temperature 


Air Filter for Final Protection at 

Point of Use... 

As an added safeguard for expensive tools 
and equipment, an Adams Poro-Stone Air 
Filter should be installed just before the 
air is used. These filters remove all solid 
material picked up by the air stream. 
With an Adams Aftercooler, Cyclone 
Separator and Air Filters clean, dry 
trouble-free air is supplied to your pro- 
duction tools. You get continuous service 
with minimum maintenance. 

For further information on how the com- 
plete line of Adams air equipment can 
solve your compressed air problems, write 
today for your free copy of Bulletin No. 
712 on Aftercoolers and Bulletin No. 117 
on Poro-Stone Air Filters from the R. P. 
Adams Company, Inc., 264 East Park 
Drive, Buffalo 17, New York. 
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Body Rust-Proofing and Final Assembly at 
CHRYSLER'S DELAWARE PLANT 


(Continued from page 71) 


controlled to a full minute, and so- 
lution temperature is maintained 
between 125 and 135°F. 

The fifth stage takes the body 
out of the phosphating tank for a 
50-sec drain and then through a 
30-sec cold water rinse in the next 
tank and spray section. 

Sixth chromic-acid- 
conditioner 
for a 30-sec period. 


stage is a 
immersion 
This is at a 


and spray 
solution temperature of from 140 
to 150°F. 

The 
drained, rinsed, and partially air- 
dried by then put 
through a drying oven for eight 
minutes at 350°F. In these latter 
operations, hot air em- 


body is subsequently 


blower, and 


jets are 
ployed to accelerate and insure 
complete drying. 

Following the hot drying, the 
body is taken through a 25-ft-long, 
refrigerated cooling tunnel where 
its temperature is brought down to 
100° F 10 deg. 

The seventh and last “anti-corro- 
sion” dip, considered to be the most 
effective, consists of immersion of 
the under portion of the body, to a 
depth of 18 in., in a tank 
contains a gray-colored water-dis- 
This tank is 
equipped with both warming and 


which 
persed primer paint. 


cooling equipment for maintaining 
temperature, 
varying ambient 
about the same temperature as the 


the solution under 


temperatures, at 
incoming body, i.e., 100° F +10 deg. 
The body is soaked in the primer 
paint for a minute and a half. 

It then rises up from the paint 
Here 
the prime paint is spray-washed off 


and moves onto a drain deck. 


the exterior sides of the body be- 
finish paints 
adhere to this material. 

Next, the body is put through 


cause the will not 


the second “anti-corrosion” system 
oven, for initially curing the “un- 
dercoat.” This is for a period of 15 
minutes, and at a temperature of 
200°F. 
Preparatory to progressing to 
the finishing operations, the body 
down to room tempera- 
ture and the primer paint further 
air-dried while the body is on an 


1S cooled 


810-ft-long conveyor for 30 min- 
utes. During the cooling and dry- 
ing cycle, sealers are applied. 

The body then continues on the 
same conveyor line for seven ex- 
terior finishing operations. These 
start with two spray coats of epoxy 
primer paint; followed by oven- 
baking at 375°F for 30 minutes to 
complete the drying process for the 
water-dispersed paint, as well as to 
dry the epoxy prime paint. The 
body is then wet sanded; sprayed 
with two coats of enamel; and, 
finally, oven-baked at 250°F for 30 
minutes. 

Then, as one more—and the last 
—rust-preventive measure, the in- 
terior surfaces of sill panels below 
the doors are spray-coated with a 
high-melting-point wax to form an 
additional protective layer in this 
area. * 

Part II of this article, describing 
the final 
Chrysler’s Delaware 


operations at 
Assembly Plant, 
early 


assembly 


will appear im an issue of 
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Spline Rolling 
of Tractor Axle Shafts 


(Continued from page 177) 


creased wear is the greater density 
of the grain structure and im- 
proved grain arrangement. Mate- 
rial: is SAE 1046 with an 
average of 220 Brinell hardness. 


steel 


The rolling process also resulted 
in the adoption of an _ involute 
rather than a straight-sided tooth 
form for increased strength. The 
increase in permissible torque load- 
ing (yield point) from the ma- 
chined to the rolled shaft of the 
same OD is said to be actually over 
Stress concentration 
Con- 


60 per cent. 
has likewise been minimized. 
tributing to the improvements is 
the ability to use full radii at the 
bottoms of the teeth wth the roll- 
forming process. & 





AUTOMOTIVE INDUSTRIES 
KEEPS YOU INFORMED 
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in this zone, 
<p stainless steels that 
remain ductile with 
high strength and stability 


0) In the search for favorable strength-to-weight ratio, high 
temperature alloys have been developed with extreme strength 
up to 1000 F, but at the expense of ductility. 
If) In AM 350 and AM 355, Allegheny Ludlum’s precipitation 
My hardening stainless steels, you have high hardness and stability from 
room temperature to 1000 F, plus almost twice the ductility! 
‘s These advantages are followed by easy formability using normal 
Uy, techniques. AM 350 and AM 355 can be brazed and welded as easily 
as the common stainless steels. They can be spun, formed and machined 
without special preparation. 
AM 350 is available commercially in sheet, strip, foil, small bars and 
wire. AM 355, best suited for heavier sections, is available commercially 
in forgings, forging billets, plates, bars, wire, sheet and strip. 
For further information, see your A-L sales engineer or write for the new 
technical booklet, ““AM 350 and AM 355.” Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Penna. 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 


AUTOMOTIVE INpustRiES. February 15, 1960 Circle 157 on Inquiry Card for more data 





TETRASEALS 


O-RINGS 

by Goshen 

are precision- 

molded from a 

wide range of 

natural, synthetic and silicone rubber 
compounds to meet today’s advanced re- 
quirements. They‘re available in a complete 
range of AN, MS, SAE and JIC standard 
sizes plus non-standard sizes and special s 


shapes. Ask for 16-page O-ring brochure. ‘©: 
rea 


&., /NE. 


Goshen, Indiana 


Write, wire or phone 


othe ubbeh 


2720 S. Tenth St. 
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Heat Treating of Fuller 
Transmission Parts 


(Continued from page 69) 


before grinding and finishing. 

With modern heat treating furnaces, many equipped 
with fully automatic process controls, and with the 
proper fixtures for loading and the most efficient 
quenching oil, we have reduced parts distortion to 
the minimum. We use a single quench oil for all fur- 
naces and most parts. We have been using Shell 
Voluta Oil No. 23 for years, and have found that use 
of this oil has reduced distortion appreciably. 

In the case of certain small and highly critical 
transmission parts, we employ marquenching (hot oil 
quench at 3000 F). For this process, we quench with 
Shell’s Temp Oil 31. 

Thrust washers which were previously ground after 
heat treatment are held to 0.002 in. flatness using 
improved fixtures together with Shell Voluta 23. 

Our furnace installation includes two Surface Com- 
bustion’s, four Leeds & Northrup Homocarb’s, six 
Ipsen two-zone’s and one Ipsen single zone. One Sur- 
face Combustion is a three-row pusher furnace treat- 
ing 750 lb per hour to an effective case depth of 0.045 
to 0.050 in. The other is a two-row pusher. We also 
have two liquid cyanide furnaces. 

Each of the six Ipsen furnaces has capacity of 1275 
lb per zone. The Ipsen’s run a variety of parts from 
small thrust washers to large shafts. They are 
equipped with complete instrumentation for fully au- 
tomatic control of temperature, atmosphere and cy- 
cling. They are also equipped with automatic loading 
and unloading facilities. We specify surface carbon 
content of 0.90 per cent on most parts treated in these 
furnaces. Ipsen furnaces offer the advantages of 
clean carburizing. Parts heat treated normally re- 
quire no more than a wash-off of the quench oil before 
they are ready for service or further grinding opera- 
tions. 

Experience has convinced us that the production 
advantages gained through use of Voluta 23 include 
greater economy, more consistent core hardness and 
less distortion. We use it for straight hardening, 
cyanide quench, carburizing and carbonitriding. The 
oil is in use continuously, 24 hours a day, seven days a 
week. 

Our Homocarb furnaces are used to treat the heavi- 
est transmission parts, some up to 75 lb in weight. 
We can double heat treat in these furnaces, if neces- 
sary, for a very heavy case. Heating, including dif- 
fusion time, may be continued as long as 12 hours. In 
these furnaces, case depth will be up to 0.060 in., and 
surface carbon to 0.90 per cent. * 
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Why Chrysler chose 
Purolator filtration 
for its new Valiant... 


Purolator supplies both the air filter and oil filter for Chrysler's dramatic new Valiant. 
One important reason: Chrysler has proved that Purolator gives superior performance. 
e Compactness is another important reason. The Micronic® oil filter, for example, is more 
compact because Purolator puts lots of effective filter area into a small volume. It suits the 
Valiant to a T—permits more efficient use of the smaller space under the hood. e There 
are many other reasons why Chrysler chose Purolator filters, of course, and why it may 


profit you to investigate Purolator filtration. Just write and ask. 


For Every Known 


pena | PURQOLATOR 


PRODUCTS, INC. 


RAHWAY. NEW JERGEY ANDO TORONTO. ONTARIO. CANADA 


Fluid 
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Mallory 
ontact 
aterials 


Cc 


You get exactly the right contact performance 
you need from Mallory .. . at exactly the right 
price. And you pay only for the performance you 
need... never pay extra for contact properties 
not needed in your application. The reason: 
Mallory offers you 147 different contact materials 
to choose from—the widest range available. Each 
material is engineered to a different combination 
of operating conditions. 


Mallory’s metallurgical research has created 
materials covering the complete range of con- 
ductivity, hardness, strength, density, arc- 
erosion resistance and cost. Whatever your appli- 
cation, you'll find it served best within one of 
these groups of Mallory materials. 

e Elkonite the most durable heavy-duty con- 
tact material. High strength and hardness, good 
electrical and thermal conductivity. 


e Platinum Elkonium® and Palladium Elkonium® 


Mallory Metallurgical Company 
Indianapolis 6, Indiana 


a division of 
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your costs 


—corrosion-resistant alloys with low contact 
resistance; low contact forces. 

e Silver Semi-refractory Compositions—highly 
conductive materials which maintain low contact 
resistance under heavy load. 

e Tungsten and Molybdenum—materials with 
high strength and hardness, medium thermal 
and electrical conductivity. 

e Copper and Copper Alloys—economical mate- 
rials with high electrical conductivity. Available 
in cast or wrought forms. 

e Silver and Silver Elkonium® —economical al- 
loys with high electrical and thermal conduc- 
tivity, low contact resistance. 


Vallory contact engineers u ill he glad to rec »mmend the 
materials best suited to your requirements. Write or call 
for a consultation . .. on contact materials, contact design 
or contact fabrication by Mallory. 


PR MALLORY &CO Inc 
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e SAFER stopping power... 


sy ROTARY AIR COMPRESSORS 


deliver ample air for 
safe operation of brakes 


Trucks equipped with Wagner Lockheed Rotary Air Com- 
pressors always have plenty of air for safe, sure stops. The 
time-proven rotary action contributes to rapid pressure recovery, 
assuring ample air reserve. This means safer stopping power 
even under severe braking conditions. Rotary action, with its 
overlapping air compression impulses, also contributes to 
smoother, quieter operation of unit. 

Pumping is regulated by a control valve which starts or stops 
compression by “loading” or ‘‘unloading”’ the compressor proper. 
This action establishes an intermittent pumping cycle which keeps 
reservoir pressure within the desired range. 

Available in either 9 C.F.M. 
capacity, air or water cooled; or 
12 C.F.M. capacity, water cooled. 


Also in “Drive-Thru” type. ° 
STANDARD TYPE 


“DRIVE-THRU”’ 
TYPE Rotary Air Compressor is designed for use on diesel] 
engine trucks. It features all the advantages of rotary 


compression. 


FOR DETAILS on these compressors, and information on 
complete Wagner Lockheed Air Brake Systems and 
Equipment for trucks, trailers, tractors, buses and off-the- 


road equipment, write for a copy of Catalog KU-201. 


Let him help you with your specifications, and 
also ask him about the engineering consulting 
service available from Wagner. 


Waaner Electric @rporation 


6363 Plymouth Avenue, St. Louis 33, Mo., U.S.A. 


LOCKHEED BRAKE PARTS, FLUID, LINING and LINED SHOES + AIR HORNS + AIR BRAKES - TACHOGRAPHS + ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
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EXAMPLE # 


DU dry bearings, used in the cover of the 
primary sheave (top), act as guide tracks 
and guide pin bushings (center), reduce 
friction and wear as centrifugal force 
moves ball bearings and guide pins 


. In and ovt. 
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NEW GLACIER 
DU* DRY 
BEARINGS 


greatly improve 
transmission design 
of Harley-Davidson 
“Topper” 


Used at vital locations in the 
transmission assembly, DU dry 
bearings reduce friction and 
wear to the absolute minimum 
on the latest addition to Harley- 
Davidson’s fine motor scooter 
line. DU dry bearings solve 
another problem, too—the ac- 
cumulation of dirt and grime 
in the transmission lubrication. 
DU material requires no lubri- 
cation whatsoever, and will last 
many times longer than other 
dry bearings. 

DU metal is an ideal bearing 
material. It withstands much 
higher velocities, runs much 
cooler at lower speeds than 
other unlubricated bearings... 
has a compressive strength of 
51,000 p.s.i. DU metal is 
applied without the need for 
temperature-limiting adhesives 
... will withstand from —328°F 
to +536°F. 


Apply DU material to appli- 
ances, automobiles, aircraft, 
farm and industrial machinery, 
office equipment. Standard 
bushings and thrust washers 


” 


stocked for 34” to 2” shafts; 


oO C HK 


strip available for special fabri- 
cation. Find out more from 
your bearing manufacturer, or 
write for engineering catalog 
DU-458. Special Products Dept., 
United States Gasket Com- 
pany, Plastics Division of The 
Garlock Packing 

Company, Cam- 

den 1, NewJersey. 


*Trademark, Glacier 
Metal Company lid. 


MACHINERY NEWS 


(Continued from page 79) 


While in process, the workpiece 
is positioned and clamped auto- 
matically. Altogether the machine 
performs 120 drilling, milling, 
reaming, spot-facing, chamfering, 
and tapping operations. Probes 
are provided at drilling and tap- 
ping stations—air gaging at one 
of the stations. In addition, prox- 
imity switches are provided to 
detect drill breakage. 

Besides the machining stations, 
there are two automatic assembly 
stations—one for pressing in a 
bushing, and the other for assem- 
bling plugs. 

Automatic lubrication is built 
in, with drilling and milling 
heads mist-lubricated. Soluble oil 
is employed, the system being 
rated at 200 gpm. 

Employing 66 motors, the ma- 
chine has a total of 230 hp in ac- 
tion; and its control system em- 
ploys 683 relays, 234 limit and 
pressure switches. 

The operator console includes 
some 310 neon indicating lamps 
arranged in the same relative pat- 
tern as that of the machine heads. 

Despite the large variety of op- 
erations, this extensive setup can 
produce 180 pieces per hour at 
100 per cent efficiency. 


Around the Industry 


F. Jos. Lamb Co.—Carl R. Lin- 
dell, former chief engineer, has 
been promoted to the position of 
plant manager. 

Warner & Swasey Co.—Howard 
W. Geyer has been named general 
superintendent; and Peter Rus- 
nov made chief industrial engi- 
neer. Lad J. Bayer is new general 
manager of the Control Instru- 
ment Div. which was _ recently 
moved to expanded manufactur- 
ing facilities in Flushing, L. L, 
ie Ws 

Ex-Cell-O Corp.—James W. 
Hatch is rejoining the company 
as general manager of the 
Downey, Calif., plant. James W. 
Wolford will continue as plant 
superintendent at Downey. 

Bendix Aviation Corp. — has 
produced a new 16-mm color mo- 
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EVANS HEATERS 
ARE RIGHT 
FOR TRUCKS 
BECAUSE 














REGIONAL REPRESENTATIVES: 
Write: EVANS PRODUCTS COMPANY Cleveland, Frank A. Chase © Chicago, R. A. Lennox 


Dept. P-2, Plymouth, Michigan Detroit, Chas. F. Murray Sales Co. « Allentown, Pa., P. R. Weidner 


EVANS PRODUCTS COMPANY e PLYMOUTH, MICHIGAN 
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tion picture film entitled ““Numer- 


perforated ical Control Manufacturing.” The 

22-minute film shows the advan- 

materials tages of numerically-controlled 

machine tools and how they are 

a perfect medium of being used in typical applica- 
tions. It is available from Indus- 

trial] Controls Section, Bendix 

Aviation Corp., 21820 Wyoming 

Ave., Detroit 31, Mich. & 


Preventive Maintenance 


. Wherever roduct requires ° 
with functional OF | yrieoe co contol foc at Pontiac Foundry 
decorative uses 


AIR ——— 
Harrington & King can perforate the proper 


design, pattern and open area in practically SOUND ~n~wwwnwwwrw} 


(Continued from page 75) 


ALELELAS 











moved through molding and shake- 
LIGHT +444 out areas, they would frequently 


to1” thick. Specify H&K perforated materials FUND Vn nnrnrrrr bang into the switches and break 
on your next job or just for their in- them off. To avoid breakage, limit 


herent aesthetic qualities, H& switches were in most instances 
Write for General Catalog No. 75, Today! perforated metals can serve you : a 
moved off the direct line of move- 


THE * bad s * Thev — ot 1 fr 
arrington & Ming = (jcc) ents, They ere Fisted to free 
| Hak AGENT swinging paddle actuators on the 
PERFORATING CO. INC. Yellow Pages line. These actuators, touched by 
Chi Off d Woareh . New Yor’ Office and Warehouse ile 3: 
ae ene eee ae eee ' : = s@-~ ; the flasks, nudge an overriding cam 
5630 Fillmore Street 106 Liberty Street © ~ Listed Under . aoe , 
Chicego 44, Ilinois Mew Verh, Mew Verk “Perforated Metals” which actuates the limit switch. 
Circle 166 on Inquiry Card for more data A critical point in limit switch 





any metallic or non-metallic material avail- 
able in coils, sheets or plates—from foil-thin 














a aa a — a RENT NS service life is bushing wear and 


ADJUSTABLE WALL-THICKNESS BUSHINGS har aealiin & aha eee 





SE CYLINDRICAL FITS WITHOUT other areas in the system where 
CLOSE TOLERANCE MACHINING. there is heavy metal wear. Plant 
engineers are now recommending 
that all limit switches be equipped 
with steel bushings and chrome 
plated shafts. 

As with any complex unit of 
heavy machinery, there is a natural 
tendency to add controls and safety 


PROVIDES TIGHT FITS 
equivalent to press or 
shrink fits 
PROVIDES PRECISE CLEARANCE FITS as required for plain bearings 
hinge pins, pivot pins, etc 
AVAILABLE in many different sizes and materials 
SEND FOR ILLUSTRATED LITERATURE 


ADJUSTABLE BUSHING COMPANY 
12036 VOSE STREET - NORTH HOLLYWOOD, CALIFORNIA 
POplar 5-7590 - TRiangle 7-6007 
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interlocks as experience is gained 
in the use of the equipment. How- 
ever, with the combining of several 
operations and the elimination of 
several pieces of equipment and 
their electrical controls, Line No. 1 
is now controlled by some 120 limit 
switches or safety interlocks. These 
limits are presently all controlled 


CONTINENTAL 


RED SEALS 
ARE ENGINEERED FOR 
THE TOUGH JOBS 


Red Seal transportation engines find 
i accept: i ly tough 

ate mon Sak ner Thirty-one transportation 

n iloble — Diesel, 

sideration—in heavy-duty highway trucks pte “ commie g 

and tractors, in buses, door-to-door deliv- from 26 to 300 Horsepower 

ery vehicles, transport mixers and the like. 


from a single control box which 
causes some difficulty in getting at 
shorted lines and in readily identi- 
fying which segment of the line is 
causing trouble. As a result, sepa- 
rate junction and control boxes are 
being set up for the shake-out area 
(refer to Fig. 1 

This area is now kept under 
constant surveillance by a mainte- 














nance man, and the boxes will be 
so positioned that this same man 


GC nuUZon <Ccw 


ACT ey, ee ee 


MUSKEGON. MICHIGAN can observe the control panel. Some 
departmentalization of electrical 
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how much 

did Philco 

save per unit 

with this Shakeproof 


idea? 





Ideas like this are important to you whether you make refriger- 
ators or not. This one is typical of Shakeproof ingenuity in 
research and development that daily creates new ideas for 
industry .. . ideas to improve product performance, to speed 
assembly operations, to lower total costs. It represents the 
kind of creative engineering characteristic of Shakeproof de- 
signers and engineers who are available to visit your plant, 
to study your assembly methods and problems and to design 


ingenious new fastenings for your specific application. 


WRITE FOR THIS FREE 
BOOKLET, ‘‘How to Find Extra 

Profits in Your Products."’ 

It gives examples of Shakeproof ; 
fastening ideas, how they are being § i 
used by leading manufacturers in & ‘ 


every industry, and how Shakeproof - 
fastening ideas can work for you. eee 


TO SHAKEPROOF - 


‘ * 7 “<a ~ 


The idea that is saving money for Philco is the Shakeproof* 
Trim Mounting Thread-Cutting Sems designed so that decora- 
tive molding strips can be snapped into place over the fastener. 
This eliminates a previous three-part fastening operation and 
the related disadvantages of locating and holding the bolt while 
the nut is applied from the opposite side. Shakeproof's Trim 
Mounting Sems cuts its own thread and eliminates the need 
for a sealant, too, as the nylon washer is drawn down tightly 
to serve as an effective sealer. 


SHAKEPROOF 


‘FASTENING HEADQUARTERS''® 


DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois 
In Canada: Shakeproof/Fastex 
Division of Canada Illinois Tools Limited, 67 Scarsdale Road, Don Millis, Ontario 


135 LEADER 1 N FASTENING 
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Here is a fast, dependable, 
low cost, quality minded 
source of supply for JOB- 
DESIGNED fasteners of all 
types, in any metal, to fit your 
own assembly problem. Assembly costs 


tert tell 


Job-Designed Fasteners for Every Industry 


possibilities are available when you come 
to Hassall for design assistance and 
quotation on challenging, difficult or un- 
usual rivets, threaded nails, drive screws 
and other cold headed parts. Short or 
long runs, pilot quantities, engineering 


counsel, over 100 years of intimate as- 
sociation with cold heading—and a deep 
appreciation for the concept of value 
analysis — all are part of the Hassall 
service to you. 

Send for a copy of our latest catalog. 


JOHN HASSALL, INC. 


MANUFACTURERS SINCE 1850 
P.O. BOX 2194 * WESTBURY, LONG ISLAND, N.Y 


are a very major part of manufacturing 
expense. Most of this is labor. The fast- 
ening medium itself is usually a mini- 
mum item. If a Job-Designed fastener 
makes assembly simpler and faster, 
permits the use of fewer fasteners, 
allows the designer functional freedom 
and improves product efficiency, yours 
is a specifying job well done. All these 
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DYKEM 
STEEL BLUE’. 


Stops Losses 


making Dies and /“ 


Popular package is 

fi > 8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for ap- 
plying right at A. 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy 


Templates 


Write for sample 
on company letterhead 
THE DYKEM COMPANY 
23011 North 11th St. «© St. Lovis 6, Mo. 
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UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 

DYKEM HI-SPOT BLUE Ne. 107 is used to locate high spots 

when scraping bearing surfaces. As it does not dry, 

it remains in condition on work indefinitely, saving 

scraper's time. Intensely blue, smooth paste 

spreads thin, transfers clearly. No grit; noninjuri- 

ous to metal. Uniform. Available in collapsible 

tubes of three sizes. Order from your supplier 

Write for free sample tube on company letterhead 

THE DYKEM CO., 2301-L NORTH 11TH ST., ST. LOUIS 6, MO. 


SuNuzOoODT <Ccw 
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control function is expected to re- 
sult in a smoother functioning 
system. 

Considerable readjustment has 
also been necessary in the mechani- 
cal handling system which brings 
the sand to the molding stations 
and returns it to the mixing and 
storage units (refer to Fig. 1). 

Sand is returned from the shake- 
out stations via a basement level 
vibrating shaker. It is passed from 
this shaker to a hex screen which 
rotates slowly, separating sand 
from scrap iron, etc. In the section 
of the shaker immediately before 
the hex screen, a double level vi- 
brating screen was installed. The 
top level had holes punched in it, 
allowing sand to fall freely to the 
lower level, and retaining scrap 
subsequently discharged to a ref- 
use area. It was found, however, 
that scrap was jamming the holes, 
causing sand to gather around the 
projections on the lower level. Feed 
to the hex screen was often incom- 
plete, and occasionally the shaker 
would stop altogether because of 
clogging. This double 
screen was unnecessary. It was 
found that sand and scrap could be 
directly into 


elaborate 


passed _ successfully 
the hex screen for separation. 
The drive which gives the shaker 
its motion also created a problem. 
The motor drive functions at ap- 
proximately 1800 rpm, imposing a 
thrust on a rubber bushing, which 
gives the shaker its vibratory mo- 
tion. Electrical controls for this 
operation are attached directly to 
the motor drive. Plant engineers 
found that while the motor drive 
maintained its 1800 rpm, the rub- 
ber bushing sometimes did not im- 
pose a corresponding thrust against 
the shaker. Thus, the shaker could 
come to an almost complete halt, 
while the drive was still operating 
at full speed. Sand would pile up 
on the conveyor, occasionally to 
such thickness that the whole sys- 
tem had to be shut down while 
maintenance men _ hand-shoveled 
sand from the clogged conveyor. 
After checking a number of 
sources and finding none which 
could offer a way of monitoring 
this condition, Pontiac devised 
what it calls a “zero ratchet 
switch.” This instrumentation con- 
sists of a ratchet actuated by the 
movement of the shaker itself. The 
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SILICONE NEWS from Dow Corning 


Hasier Way to Make Prototypes 





- STEP 1 STEP 2 —> 


Case History: Making 
Hub-cap Embossing Dies 


SILASTIC RTV Molds Strip 
J0Uj(U@M0¢eCes Fast and Easy 


Silastic? RTV, the Dow Corning liquid silicone rubber that vulcanizes at 
room temperature, provides a new and better way to make prototype 
parts. This fluid rubber is easily poured into, over, or around complex 
shapes, and sets up in a short time. The result is a strikingly accurate 
mold, into which you can pour many casting materials such as plaster, 
waxes or plastics. Because Silastic RTV will withstand temperatures up 
to 500 F, many molten metal alloys can also be cast. Silastic RTV strips 
readily from most materials without loss of pattern detail. Here’s how 
one automotive industry supplier Cadillac Stamp Co. — uses Silastic 
RTV to make templates for hubcap embossing dies. 


Step 1. A wood pattern was machined to the exact configuration of the 
hubcap design. The intricate design requires a material that releases 
easily without loss of detail. Silastic RTV has been poured on the pattern 
to make a “negative” mold. 

Step 2. The Silastic RTV mold is then used to cast a plastic. A “positive” 
image that faithfully reproduces the original pattern results. This image 
forms a template or prototype from which a pantograph-type engraving 
machine can sink dies. 

Step 3. Now we return to the rubber mold, and this time more Silastic 
RTV has been poured into it. A rubber “positive” results. The two 
rubber molds release readily and two exactly matching parts result. 


Step 4. From the rubber “positive”, another plastic image is cast. Silastic 

RTV strips off easily . . . a crucial factor. The second plastic template is 

now ready for the engraving machine to sink dies. Size is reduced by STEP S 
one-half in the process. Note size of finished hubcap. 


Step 5. Here are all the steps reassembled. Remember — both embossing __ Is there a way that this easy handling and 
dies were made from one wood original, thanks to Silastic RTV. Through- _ faithful reproduction can help you? We'll 
out the process there has been no loss of pattern detail ... and exactly be glad to assist'in adapting Silastic RTV 
matched dies have been made. to your operations, 





Free Sample. Write on your letterhead for 
data and sample of Silastic RTV. 


Address Dept. 0602 Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, DBD. Cc, 
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Yoder Rotary Slitters 
reduce inventory... 
speed production 


To help meet the demands of tight 
production schedules, YODER 
Slitters reduce mill-width stock 
quickly and economically to desired 
widths. If your needs are as low as 
100 tons per month, time and man- 
power savings alone will offset the 
cost of your YODER Slitter in a 
matter of months, while reducing 
basic inventories, Compactly 
designed, standard YODER Slitters 
are built to handle standard coil 
widths... completely engineered 
lines for special requirements. 


YODER accessories, such as coil 
cars, swivel unloaders, scrap chop- 
pers, scrap disposers, plate levelers 
and coil boxes, make stock handling 
fast and easy. 


YODER also makes a complete line 
of Cold Roll-Forming equipment 
and Pipe and Tube Mills. To profit 
from YODER’S years of engineer- 
ing and service experience, contact 
your local YODER representative or 
send for the YODER Slitter Manual. 


Investigate the many advantages of YODER 
engineered Slitter Installations. Write today for 
this comprehensive, 80 page YODER Slitter 
Manval... it's yours for the asking! 


THE YODER COMPANY 
5553 Walworth Avenue « Cleveland 1, Ohio 


ROTARY 
SLITTING 
LINES 
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ratchet, in turn, activates a zero 
switch. The zero switch is pre-set 
to operate at a certain rpm from 
the ratchet. If the ratchet does not 
operate the switch at the pre- 
scribed rpm level, the whole sand 
system is immediately shut off by 
the zero switch. This gives an im- 
mediate positive check against sand 
accumulation because of conveyor 
drive failure. 

As sand moves into the hoppers 
and to the mixers before molding, 
it passes among cutter bars which 
break up lumps of sand and pre- 
vent any large foreign particles 
from passing through. These cut- 
ter bars are steel rods approxi- 
mately 14-in. diameter spaced about 
1 in. apart. Originally these bars 
were lined up and vibrated in a 
perfect horizontal plane. Slightly 
moist sand could easily clog up the 
openings between the 
lowering every other cutter bar at 
a slight angle, the clogging prob- 
lem was solved. 


bars. By 


One of the biggest continuing 
maintenance problems on the whole 
line was in the skin drying oven, 
where drag molds were baked free 
of moisture prior to closing with 
the cope. Bearings, sprockets and 
chains in this section were operat- 
ing under constant temperatures of 
250 to 300 F, creating problems in 
wear and erosion. Maintenance had 
to wait until the oven cooled down, 
requiring lengthy shut-downs of 
the whole production line. This 
oven has been eliminated from the 
line through the use of an auto- 
matic which 
each drag mold a carbon drying 
agent in a hydro-carbon carrier. 
No heat is necessary to achieve the 


sprayer applies to 


dryness necessary to make a per- 
fect casting. 

Some adjustments have also been 
made in the sand filling hoppers 
over cope and drag molding ma- 
chines. Hoppers were originally 
constructed of mild steel, and were 
subjected to corrosive attack by the 
sand. Resultant pitting allowed ac- 
cumulations of sand to build up on 
side walls, causing uneven filling 
of flasks. Hoppers have now been 
converted to stainless steel con- 
struction. Square have 
also been rounded off, and leaves 
added to the sides of the hoppers to 
prevent sand accumulation. 


corners 


To reduce downtime, a number 


cf changes have been made in the 
flask handling system. Flasks are 
moved to and from work stations 
by cylinders, in most cases powered 
by plant air at 90 to 95 psi. Air 
cylinders, however, have been re- 
placed by hydraulic cylinders at 
four key points in the system 
movement, reducing downtime and 
scrap. 


As the poured mold leaves the 
cooling conveyor, it moves into the 
stripper, where the cope is sepa- 
rated from the drag. An air cylin- 
der had been used at this point to 
push the flask into the machine. 
It was found, however, that fre- 
quently hot metal would spill over 
the edge of the flask, causing the 
flask to hook or even fuse tempo- 
rarily to the actuating arm. Air 
pressure would build up, and then 
abruptly push the mold into the 
station with terrific force. As a 
result, the flask often overrode the 
stop, shearing limit switches, etc. 
To avoid the sudden burst of pres- 
sure, a hydraulic cylinder was in- 
stalled which builds up the pres- 
sure more evenly. This cylinder 
operates at 300 to 400 psi. Three 
hydraulic cylinders are used in suc- 
cession in the stripper—shake-out 
area. The last of these three is 
perhaps most important. The hy- 
draulic cylinder moves the cope 
into the idle station immediately 
preceding the cope turn-around. A 
cope which through the 
idle station too fast can block the 
swinging action of the turn-around, 
damaging flasks and shearing turn- 
ing pins. Another hydraulic cylin- 
der is now being used at the point 
where the completed mold is put 
on the conveyor before pouring. 
Hydraulic power is used here so 
that core assembly tolerances held 


“shoots” 


by cores will be constant. 


The actuating cylinders posed 
another problem. In the extended 
position, some cylinders have 
strokes of 5 ft. In the extended po- 
sition this can cause the cylinder 
to depress and catch on a projec- 
tion of the flask. This not only 
caused jam-ups on the system line, 
but mis-alignment of cylinder arms. 
A system of rigid steel trolleys was 
devised which ride as a carriage 
beneath the cylinder arm as it 
pushes a flask to the next station. 
This simple device has now been 
installed on all cylinder arms in the 
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with HYDRAULIC PRESSES 


like these... 


HEATING & AIR CONDITIONING PARTS--FORMED 


Sheet metal parts are drawn on this 750 ton press designed to 
handle off-center loads with blank and draw dies using individ- 
ually controlled cushions. 


BOWLING BALLS—MOLDING 


These two steam heated, 200 ton column-type hydrau- 
lic presses are designed for multiple cavity molding 


and operated from a single power source. 


TITANIUM—BRIQUETTING 


Four slides exerting 3,000 tons produce titanium bri- 
quettes. Inset shows 4 slide arrangement. 


SEND YOUR PROBLEM TO 


Mechanical Presses + Hydraulic Presses + Torc-Pac O. 8.1 


fe 


TRIMMING 


High speed trimming is done on this 10 ton hydraulic gap press. 





"Clearing 


DIVISION OF U.S. INDUSTRIES, INC. 
499 W. 65th Street e Chicago 38, Illinois 
ts in: Chicago, Ill. e Hamilton, Ohio e Los Angeles. Ca 


Presses + Axelson Lathes + Harrison Lathes + Specie! Equipment for Aircraft & Misses Mig. + Dy * Tore-Pac Orives 





system. 

A considerable amount of pipe 
breakage was also being experi- 
enced on the air and hydraulic 
cylinder feed lines. As the cylin- 
der moves forward and back, it sets 
up a natural vibration. This vibra- 
tion has its greatest effect at the 
point where feed lines enter the 
cylinder. At this point the thin 
piping supports the whole cylinder. 
To absorb this vibration, the last 
six inches of the feed tube has been 
replaced with a Neoprene hose or 


nipple. The nipple acts as a shock 
absorber and has substantially cut 
down on broken cylinder lines. 
Another engineering change, 
worked on in conjunction with Os- 
born Manufacturing engineers, has 
resulted in a simplified machine 
operation which contributes sub- 
stantially to reduced maintenance. 
In the original line, cope molds 
emerged from the cope molding ma- 
chine, moved to an idle station, to 
a rock-up inspection station, to an 
idle station, and then in a raised 


QUICK 


FLUID LINE 


CONNECTION 
or 


DISCONNECTION 


AUTOMATIC FLOW 
or 


SHUT-OFF 


HANSEN 


SERIES HK QUICK-CONNECTIVE 
TWO-WAY SHUT-OFF 


COUPLINGS 


@ Hydraulic and pneumatic 

lines are quickly and easily con- 
nected with Hansen Two-Way Shut- 
Off Couplings. No tools required. 
When Coupling is disconnected, 
valves contact valve seats in 

both Socket and Plug to provide 
instant and positive seal of fluid in 
both ends of line. Coupling does 
not depend upon line pressure 

to seal either end of line. 


Six sizes are available, with female 
pipe thread connections from 1” 
to 1” respectively. Furnished 
either in steel or brass. 


Representatives in Principal Cities 
... See Yellow Pages 


® 
SINCE 1915 


THE HANSEN 
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Instantly shuts off both sides of line... 
prevents loss of liquid, gas or pressure. 


Quick-Connective Fluid Line Couplings for 


COMPRESSED AIR « OIL 
GREASE «HYDRAULIC FLUIDS 
WATER + VACUUM «+ STEAM 
OXYGEN + ACETYLENE 
REFRIGERANTS + GASOLINE 
COOLANTS « LP-GAS 


Write for the Hansen Catalog 


Here isan always ready reference 
when you want information on 
couplings in o hurry. Lists 
complete range of sizes and 
types of Hansen One-Way 
Shut-Off, Two-Way Shut-Off, and 
Straight-Through Couplings 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 


4031 WEST !S50th STREET 


CLEVELAND 35, OHIO 


position, into the close machine. 
The drag then moved up to the 
cope, and the completed assembly 
came down to the original drag 
conveyor level and moved to the 
pour area. 


Two factors made a change de- 
sirable in this area. For one thing, 
because of the smooth functioning 
of the line and its excellent pro- 
gram of preventive maintenance, 
rock-up inspection of the cope was 
deemed unnecessary. Secondly, any 
unnecessary vibration of the cores 
after they have been set may throw 
out tolerances on the completed en- 
gine block. The earlier close ma- 
chine had two improvements: the 
drag moving into the cope from 
underneath, and the completed 
mold moving back down to the 
main conveyor. Now the cope 
moves from the molding machine 
directly into the close machine, 
with the cope in an elevated posi- 
tion. When the drag has moved 
into position, the cope is lowered 
on top of the drag and closing is 
completed in one motion. In this 
way, joining of cope and drag is 
accomplished with a downward 
push, always more easily controlled 
and involving less jarring than an 
upward thrust and then a down- 
ward movement. 

Revised materials specifications 
on certain machine components 
have also contributed to increased 
hourly production runs. It was 
found that excessive wear was oc- 
curring on the center post upper 
bearings, turret lift collars and 
flat seal turret bearings of the cope 
and drop molding machines. Origi- 
nally these components involved 
wearing of 1020 SAE against phos- 
phorous bronze. These components 
are now chrome-plated, wearing 
against meehanite cast iron, and in 
three years have shown no effects 
of wear. 


In general, the problem which 
Pontiac is solving on preventive 
maintenance in a modern foundry 
is establishing a smooth function- 
ing relationship between pneumeti- 
cally and hydraulically powered 
heavy duty machines, and materials 
handling equipment, controlled by 
delicate, sensitive switches and 
interlocks, in an atmosphere where 
sand and water is a constant threat 
as a circuit breaker and corrosive 
agent. s 
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When They Compare for 


Clutch Torque Retention 
.--Fleet Operators Switch to LIPE! 


Torque retention is an important matter 
to the steadily growing body of fleet owners 
who are changing over to Lipe. Their 
every-day experience tells them that Lipe 
Heavy-Duty Clutches mean more miles per 
gallon of fuel... more ton-miles between 


shop-stops ... more capital-equipment-use 


Lipe Heavy-Duty DPB 
Clutches are available in 
single and two-plate types; 
12”, 13”, 14” and 15” sizes; 
with torque capacities from 


300 to 1900 ft.-Ibs. 


Auromortive Inpustries, February 15, 1960 


per repair dollar. All because of Lipe’s high 
retention of torque capacity. Why argue 
with these practical men? Give them what 
they want: Lipe Heavy-Duty Clutches, 
either as original or optional equipment. 
Let their growing numbers prove to you 


that the trend is to LIPE! 


€qoeees st .? Gee 
SvrRacuse 1}, Ww Y 
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roam through 12-inch mud! 


srtesy of Crain Brothers, Grand Chenier, La builders of the Marshbuggy 


This strange vehicle is called a “Marshbuggy” — and it rolls Look where Terra-Tires 
through some of the mushiest, muddiest marshland in the world are working right now! 
on Goodyear’s famous Terra-Tires. Try wading through this 

Louisiana swamp and you’d sink knee-deep in oozing mud. 

And the stuff is so sticky that it clings like wet paste. Yet 

Terra-Tires are at home in these treacherous bogs—often carry 

cargoes weighing up to 4000 pounds in addition to the weight 

of the buggy. This amazing flotation gives Terra-Tires the 

ability to “‘go anywhere” — up rough, rocky grades — over soft, 

shifting sand —even through powder-fine snow. What’s the 

secret of this remarkable mobility? Low inflation pressure — 

low rolling resistance — great flexibility and surprising 

strength. Can Terra-Tires solve a mobility problem for you? 

DESIGNERS: By designing vehicles from the start to utilize the unique engi- 

neering advantages of Terra-Tire transportation, substantial savings in 

space and weight can be realized. For more information, write Goodyear 

Tire & Rubber Company, Aviation Products Division, Dept. M-1732, Akroo 

16, Ohio. 


GOOD, 
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Cleaning sandy beaches without sideslip 





Packard Wiring Systems 


SAVE 
ASSEMBLY 
OPERATIONS! 


Packard Electric engineers strive continually 
to make their products less expensive and 
faster to install. Now they have made it 
possible for the already efficient automotive 
wiring harness to become an even more com- 
plete sub-assembly. @ For example, the 
dome light of the Corvair is attached to the 
wiring harness at Packard and shipped ready 
to snap into the roof of the car along with the 
wiring. Single terminals are replaced by 
“Snap Fast” multiple connectors, fuse blocks 
and other cost-saving components. e If your 
present wiring harnesses do not include these 
advantages ask Packard Electric engineers to 
help work out modern wiring systems for you. 
Packard Electric, the world’s largest producer 
of automotive wiring systems, has sales and 
engineering offices in Detroit and Chicago. 


Packard | Electric 


— 
Warren, O/ i0 GM 
motors 


‘Live Wire”’ division of General Motors 
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ALEMITE More and more, cost-conscious plant men are recognizing mod- 
ern lubrication as an important “production tool.” No longer do they 


BARREL-TO-BEARING | ‘ec it as a simple maintenance problem. 


LUBRICATION With the years-ahead Alemite Barrel-to-Bearing Lubrication 
method, today’s leading manufacturers are stepping up production 


... reducing downtime . . . extending machine life. 
the Included in a complete Alemite barrel-to-bearing lubrication 
method can be electric, air or hand-operated equipment. It will 


more than meet every need for high-pressure lubrication, filling 
hydraulic systems, servicing oil reservoirs, lubricating gear hous- 


vw ¥ 
mov | ng ings, and refilling grease guns. A 


Write for free Alemite catalog today! 


” ALEMITE 
force EWART-WARNER 


CORPORATION 


f Dept. U-20, 1850 Diversey Parkway, Chicago 14, Ill. 
_ \ 
ro U cti 0 if ; Cover protects 400 Ib. drum 
- 





Air operated transfer pump 
Mode! 7216-A is added 


Powergun rolls wherever needed 
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Stainless steel 
stands up to heat! Where other metals deform, weaken, or even melt — stainless steel 


stands up! What else is better about stainless? It resists corrosion, peeling and denting. And its beauty 





is more than skin deep — in fact, it’s solid beauty! No wonder designers specify stainless when they 
want things to endure . . . beautifully. Chromium is what makes stainless steel stainless. And the very 
best stainless steels are made with Vancoram chromium products and other ferroalloys. Vanadium 
Corporation of America, 420 Lexington Avenue, New York 17, New York + Chicago + Cleveland 


Detroit + Pittsburgh 


CORPORATION OF AMERICA (vas 


Producers of alloys, metais and chemicals 
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BIG JOBS ARE PART OF LINDBERG’S 


Complete, automated heat treating installation at Griffin Wheel designed and installed 














Griffin Wheel Company's plant at Colton, California began engineers to develop the necessary methods and equipment. The desired 
heat treating car wheels in a Rotary Hearth Furnace designed and installed by result was accompanied by a specially designed Preheat Furnace shown at 
It was one of four similar installations at other the right above, engineered and installed by Lindberg Ir strial and ° 
mated to work efficiently with the original Rotary Hearth Furnace. Inset st 

the Lindberg control panels conveniently installed for operation of both furnaces. 


Several years ago 


Lindberg Industrial Division 
Griffin plants in United States and Can a. Recently, when production at the 


Colton plant needed to be doubled, Griffin again called on Lindberg Industrial 


tomated. The The original Rotary Hearth Furnace at Griffin has an 
outside diameter of 44’. Initial capacity of 13,000 Ibs. 
with the installation of the new 


The operation of both furnaces was completely a 
above photo shows the charging of the Preheat F ace and the 
automatic conveyor nich moves the wheels through the Pre- per hour was doubled 


heat Furnace and delivers them to the Rotary Hearth Furnace Preheat Furnace 





THERE’S LINDBERG EQUIPMENT FOR 


FULL SERVICE EVERY INDUSTRIAL HEATING NEED 


by Lindberg Industrial Division 


A PLUS DIMENSION IN SERVICE 
TO USERS OF HEAT FOR INDUSTRY 


Most everyone knows Lindberg asa 
builder of fine equipment for any indus- 
trial heating need. But there is a plus 
dimension to Lindberg’s service that is 
available to any industry whose product 
requires heat in its making. 

For such people we offer the complete 
designing, engineering, building and in- 
stallation of the necessary equipment and 
facilities to process any product requiring 
heat—in the quality and quantity desired 
by its maker. This service covers broad 
requirements— plant layout and construc- 
tion, when desired, complete, automated 
production lines or just specially engi- 
neered industrial heating equipment eff- 
ciently integrated into your production 
processes. 

You obtain many advantages when you 
offer your industrial heating problems to 
Lindberg. You get the combined skills of 
what we believe to be the country’s finest 
group of engineers and technicians in the 
industrial heating field, with many years 
experience in the solution of all types of 
“heat for industry”’ problems. You need 
give us only your end product specifica- 
tions and you will get the installation, 
from one responsible source, guaranteed 
to achieve the results you need and ready 
to go to work at the turn of a switch. 

Our experience covers the whole range 
of industrial heating methods so you can 
rely on us to recommend the processes 
most suited for your specific need. 

Whatever size your installation need 
be, no matter how rigid your quality 
specifications are, turn the complete job 
over to Lindberg. You'll be happy with 
the results. 

Lindberg Field Engineers are available 
in 23 major industrial centers in this 
United States and Canada (see classified 
telephone directory) or write direct to: 
Lindberg Industrial Division, Lindberg 
Engineering Company, 2321 West Hub- 
bard Street, Chicago 12, Illinois. Los 
Angeles Plant: 11937 South Regentview 
Avenue, Downey, California. In Canada: 
Birlefco-Lindberg, Ltd., Toronto. © Gretee Deen Deenanen Vetoes nant Oe © Seettnp and teting Renee Suxtement 











as instalied anu 
with auxiliary equipment tor heat treatmen missile resistance and tw« hamber in 
and rocket component beratories, dry hearths and cr 
installed Reverberatory Furnace 


2 Heat Treating Furnaces very requir 
arge or small, electric or fuel fire fact built or 6 Atmosphere Generators: Generators 
t quired furnace atmospheres. Shown: Hyen Generate 
for endothermic atmospheres 


for 


7 Pilot Piant Equipment: Complete group af 

u mediate sized furnaces for ¢ t plant and small 

1 Kiln with matic production application. Shown: New Graphite Tube 
peratures up to 3200° F. Furnace, temperature range 2500° F. to 5000° F 


4 High Frequency Units: Complete range of induc- 8 Laboratory Furnaces: Complete line of |aboratory 
t eating units and furniture. Shown: New Fioat- furnaces from simple hot plates to specialized re- 
rf production of hyperpure search units. Shown: Versatile, wide temperature 

ctors range Laboratory Box Furnace 
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Bendix he more brakes 
for more different vehicles 
than any other manufacturer 


— 








No matter how special your needs 


IT PAYS TO PUT YOUR BRAKING 


More vehicle manufacturers turn to 
Bendix” than to anyone else for the 
answers to their braking needs. The 
reason: they find Bendix comes up with 
the right answer in minimum time and 
at lower cost. 


We have over 400 different types of 


brakes currently in production. So the 
answer to a particular braking problem 
may already exist in our line. If not, 
our experience and know-how of more 
than forty years enable us to work out 
specialized braking problems with the 


least amount of waste motion. In 
building over 141,000,000 braking units, 
we have solved problems for such 
diverse applications as passenger cars, 
trucks, buses, tractors, aircraft, golf 
cars, trailers, motorcycles, mine cars, 
rail cars, fork lifts, farm machinery, 
construction equipment, and industrial 
machinery, plus many specialized 
requirements. 

Since it was formed in 1923, our 
Brake Engineering Department has 
established a unique record of develop- 


ment in its field. Four-wheel brakes, 
the duo-servo principle of braking, and 
automatic brake adjusters are just a 
few of the better-known brake advance- 
ments developed over the years. Most 
of the other automotive brakes built 
today are patterned after Bendix-type 
brakes. 

Power braking is another Bendix 
pioneering development made _ prac- 
tical after years of engineering research 
and experimentation on every type of 
automotive vehicle. In fact, one of our 




















best recommendations is that we do 
more brake pre-testing work than any- 
one else in the world. This means that 
the Bendix user gets a proved product. 

First, it’s proved in the laboratory 
with the help of the most scientific 
equipment to be found. Second, it’s 
proved out in the field. Bendix has a 
huge test fleet, including a complete 
line of instrumented vehicles, and spe- 
cial mobile laboratories for conducting 
actual on-the-road brake tests. And 
tests are made under the most exacting 


4 PRODUCTS 
Bendix DIVISION 


terrain and climatic conditions. 

Whether you need complex, highly 
specialized braking systems, or mass- 
volume production units, you can 
count on Bendix at South Bend to 
meet your needs exactly. It will pay 
you to put your braking problems up 
to Bendix—the largest single manu- 
facturer of brakes in the world. 

Our Customer Application Engi- 
neers are ready to work with you at 
any time. Call on them for informa- 
tion and advice. 


South Bend, iw» 
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“Buffalo” No. 16 Drilling 
Machine Automated with 
Air-Operated index Tables 
by Air Hydraulics, Inc. 


YEARS OF SATISFACTION MADE THIS SALE! 


Nothing sells a product like customer satisfaction. Here’s 


proof: 


Eight years ago a large mid-western manufacturer bought a 
“Buffalo” No. 16 Drilling Machine. It proved to be an excel- 
lent production machine. Quantity and quality of output 
were high. The No. 16 stood up to the punishment of con- 
tinuous production with a minimum of maintenance. 


This year the manufacturer decided to automate certain 
drilling and reaming operations. Because of eight years of 
complete satisfaction, a new 3 spindle “Buffalo” No. 16 
Drilling Machine was specified. 

The mechanism for automating the “Buffalo” Drill was 
designed and built by Air-Hydraulics, Inc. of Jackson, Michi- 
gan. Air-Hydraulics used its Model “H”, 10” dia. Air- 


Operated Index Tables. The automated operation was 
drilling and reaming three lug-holes on the work piece. 


The production rate was originally estimated at 150 pieces 
per hour. Air-Hydraulics reports that the actual production 
rate is 215 pieces per hour. 


Here’s a case of “three-way” satisfaction, with “Buffalo” 
Drills. Both the manufacturer and Air-Hydraulics are satis- 
fied. And we are happy that our customer's satisfaction 
dictated the choice of a new “Buffalo” No. 16 Drilling 
Machine for this automation job. 


For this kind of complete satisfaction, why don’t you specify 
“Buffalo” Drills? Contact your “Buffalo” machine tool dealer, 
or write us direct for full information. 


BUFFALO FORGE COMPANY 


503 Broadway 


Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING e PUNCHING 
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TEMPERATURE i CONTROL 


« « « an Important Factor 
in Spring Performance 


Heating the special alloy bars from which Burton Springs are made is an important 
operation that must be done right to insure correct spring performance. 


This control panel, one of several at the Burton plant, governs and records furnace 
temperature by automatic pyrometers located inside the furnaces. 


Spring quality is affected by the way in which these furnaces are operated and how 
their operation is supervised. Here, as in every step of manufacturing, Burton Springs 
receive the utmost care. 


America’s leading manufacturer of motor transport and off-highway equipment have 
their springs made in the Burton factory, because they know the care that goes into 
making Burton Springs assures the utmost dependability. 


Bring your next spring problem to Burton engineers. 


VITAL SUPPORT FOR THE AUTOMOTIVE INDUSTRY 


BURTON AUTO SPRING CORPORATION, WESTERN AVENUE AT FORTY-EIGHTH STREET, CHICAGO 32, ILLINOIS 
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NEEDLE THRUST BEARINGS 
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133, BO NATIONAL, RUEIL-MALMAISON (s.s-0)_ FRANCE - Phone: 967-10-15 + 
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one late decision on inventory and this $50 part could cost you $5,000 


IBM RAMAC'305 


controls inventory data to prevent 
costly “out-of-stock” conditions 


A delay in production caused by an “out-of-stock” part 
can make that part the most expensive item in your 
stock. IBM RAMAC 305 gives you the fast and accurate 
control over inventory that helps you avoid costly short- 
ages—or equally costly overstocking. 

As each transaction is entered into RAMAC, all af- 
fected records are immediately posted and updated. 
Management may inquire as to the status of any speci- 
fied item in inventory. This random access ability is 
an exclusive feature of the IBM RAMAC. 

Balanced Data Processing . . . IBM services as well 
as machines . . . is a continuing responsibility of IBM 
to its customers. Like all IBM data processing equip- 
ment, RAMAC 305 may be purchased or leased. 


IBM 


balanced data processing 
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STAFOAM and 
By.) foie] Bey.) 


FIRE WALLS 
CRASH PADS 


HOOD INSULATION AND PANELS 


0-RINGS 





SEATS AND BACKS 


HEAD AND DOOR LINERS 


DECK INSULATION 








ARM RESTS 


ENGINE MOUNTS 
FILTERS 


BEARINGS 


offer unique solutions to automotive problems 


The unique combination of properties of Stafoam and 
Daycollan, improved urethanes, help solve many prob- 
lems in automotive design. Seating, liners, insulation, 
mounts, fire wall, filters, gears, bearings and O-rings are 
but a few of their applications. In each case components 
made of these miracle materials make possible more 
efficient design and operation, increased reliability and 
reduced costs. 

Stafoam, pre-formed or foamed-in-place in flexible or 
rigid types, has excellent thermal and acoustical qual- 
ities. Fire, oil and fungus resistant, it has good tensile, 
compression and shear strength. Easily fabricated, it 


can be cut, sliced, heat sealed, sewn, die cut or molded 
into the most intricate shapes. 
Daycollan urethane elastomers are custom made to 
specification for molded mechanical components. They 
have the common properties of high energy absorption, 
exceptional shore hardness, tear strength and abrasion 
resistance. 
It will pay you to investigate the multiple advantages 
implicit in the simplified design, longer life and greater 
reliability of components made of Stafoam and Day- 
collan. For complete information call or write The 
Dayton Rubber Co., Urethane Div., Dayton 1, Ohio. 
*Registered Trade Mark 


Daycollan 


made by THE DAYTON RUBBER COMPANY, Dayton, Ohio and its West Coast 
Division, AMERICAN LATEX PRODUCTS CORPORATION, Hawthorne, California 
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YOURS FOR THE ASKING... 


the ALL-NEW AUTOMOTIVE INDUSTRIES 





EDITORIAL INDEX (Vol. 121) 


covering the issues from July 1 to December 15, 1959, inclusive 


Your copy of the newly revised 
Editorial Index is now available. 
This handy index saves valuable 
time in searching for specific sub- 
jects covered in the past issues of 
AUTOMOTIVE INDUSTRIES, 
and is made available to you as an 
additional service. 


Easier to Use 

The new Index quickly summa- 
rizes all the editorial articles alpha- 
betically by subject along with 
page numbers and date of issues 
in which they appear. Articles are 
listed under several major classi- 
fications with considerable cross- 
indexing for quick reference. 


Please send me, without charge, the new AUTOMOTIVE INDUSTRIES 
Editorial Index covering the 12 issues from July | to December 15, 1959, 
inclusive (Volume 121.) 


Mail Coupon today to 
Editorial Department 


Name 


AUTOMOTIVE INDUSTRIES 


Home Address 


Chestnut & 56th Sts. 
Philadelphia 39, Pa. 


® 


Company . 


Company Address 


City 


7-3 = 2S YOUVE ee 
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COMPLEX CROSS SECTIONS | 


LOW WATER ABSORPTION 


TIGHT RADII EASILY TURNED 


EXTRUDED CLOSED CELL 


NEOPRENE IMPROVES BODY SEALING 


Only neoprene closed cell extrusions offer all these proven Extruded closed cell neoprene is already being used 
advantages as a body seal effectively as a door and deck lid seal and as a hood lacing. 
Potential applications include roof rail seals, windlace and 


Excellent resistance to weather, ozone, aging, sun and oil. 
other body gasketing applications. 


Low water absorption; due to the characteristic closed 
cell structure, water absorption is held to a minimum... For more information on this new approach to body seal 
eliminates need for a veneer or coating design, write for your free copy of our helpful brochure, 


Available in a variety of complex cross sections... adapt- EXTRUDED CLOSED CELL NEOPRENE. 
able to any closure design E. I. du Pont de Nemours & Co. (Inc.), Elastomer 


Tight radii easily turned without wrinkling. Chemicals Department AI-2, Wilmington 98, Delaware. 


SYNTHETIC RUBBER 
NEOPRENE HYPALON®  VITON®  —ADIPRENE® 


46. u. 5. pat. OFF 


Better Things for Better Living. . . through Chemistry 
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wheels that speak 
with international 
good taste 


Working closely with the 
automotive industry for over fifty 
years, Kelsey-Hayes has pioneered 
many major advances in wheel 
and brake design. Among the 
most recent is the new integral 
cast-aluminum hub and drum, 
wherein the braking surface is 
provided by a special ‘ron liner 
metallurgically bonded in place. 
Exposed to the air-stream, 
through a specially designed steel 
wheel, its ribbed aluminum 
structure affords maximum 
cooling for uniform, 

fade-free brake performance 

and greatly extended life. 
Kelsey-Hayes Company, 

Detroit 32, Michigan. 


COMPANY 
JU 
Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 
18 PLANTS: Detroit and Jackson, Michigan: 
a: Ph rdel; 1 and McKeesport 


New Hartford 


t, lowa; 


Automotive INpustries, February 15, 1960 Circle 189 on Inquiry Card for more data 





(Advertisement) 


| MAGNESIUM 


MAGNESIUM DELIVERS | 
DIE CASTINGS per pound than zinc! 


4 pounds of magnesium make... 


4 pounds of zinc make... 


Magnesium die castings have a long history of successful 
application in automobiles—and for several good 
reasons. You get more volume of lightweight magnesium 
per pound, thus you get more die castings per pound. 
Aluminum, for example, is 50°% heavier—zinc and steel 
four times heavier —than magnesium. You save on 
production costs because magnesium can usually be die 


cast 50% faster than aluminum. It can be machined 


faster, too. 

If weight or time saving is your problem, check mag- 
nesium with your die casting supplier or write to: 
Automotive Development Engineering, Magnesium 
Sales Dept. 1100T2-15, THE DOW CHEMICAL COMPANY, 
Fisher Building, Detroit, Michigan. 


A FEW EXAMPLES of the many automotive parts die cast of magnesium. 


Instrument panels and bezel rings 
Fan spacers 


Steering column parts 


THE DOW CHEMICAL COMPANY 
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Engine Parts, including: 
Generator end plates 


Starter end plates 


Fuel pump cover 
Main bearing oil seals 
Drive parts 


MIDLAND, MICHIGAN 
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HOW MANY COINS? 


Three, but they are easily mistaken for six when set on 
edge and mirrored in the bright Molding Quality Finish 
on Armco 17 Stainless Strip. 

This high-luster finish is economical for automotive 
trim because it is a mill finish. Armco 17 (Type 430) 
Stainless Steel is first rolled to precise thickness on a 
Sendzimir mill, then bright-annealed to retain as-rolled 
luster. In final tempering, special rolls impart the unique 
mirror-like qualities of Armco’s Molding Quality Finish. 


Luster retained in forming 


With normal precautions, Armco Molding Quality Fin- 
ish holds its bright luster through forming operations. 
This minimizes costly buffing. In addition, economical 
Armco 17 Stainless is easy to color-match with other 
trim materials. 

Price and delivery information are readily available 
from your nearest Armco Sales Office. If you’d like more 


information on economical Armco Stainless Steel, just 
fill in and mail the coupon. 


New steels are 
born at 
Armco 


ARMCO STEEL CORPORATION 
1120 Curtis Street, Middletown, Ohio 


Please send more information on Armco 17 Stainless 


Name Title 
Firm 
Street 


Zone___ State 


ARNMCO STEEL 





BRMCO 


\/2 
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Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & 
Metal Products, Inc. « The Armco International Corporation * Union Wire Rope Corporation 
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H.C. DAUM 


Manager, Machining 


V 
Manufacturing Enginee 


Chair af 


partment 
+, Ford Motor Company 


It has been our privilege to cooperate closely 
with the members of the Special Machine 
Tool Standards Committee, their staffs and 
other users. 

Basic standardization is opening new 
fields for expanded use of multiple operation 
machine tools in the metalworking industry. 

All of our proposals are now based on 


BUHR MACHINE TOOL 


COMPANY - 


J. Q. HOLMES 
Director, Production Enginee ring Sectior 
General Motors Corporation 

Member 


the new standards. Our first large SMTS 
machine is under construction. Others are 
in the design stage. 

To the Special Machine Tool Standards 
Committee which conceived the ideas and 
labored so long and so well for the estab- 
lishment of these standards, Buhr says, 
“Congratulations on a job well done.” 


ANN ARBOR, MICHI 


AuToMoTIVE INbusTRIES, February 


GAN 


15, 1960 





K. C. BUTTERFIELD : R. L. WITSCHE 


: 
Staff Master Mechanic, Chrysler Corporation ° 3eneral Supervisor, Mechanical Engineering Researct 
ad > 


TO THE SPECIAL MACHINE TOOL STANDARDS COMMITTEE 


on initiating and coordinating the move toward standardization of basic ‘building blocks’ for special machine tools 


AUTOMOTIVE INDUSTRIES, February 15. 1960 Circle 192 on Inquiry Card for more data 





STEAM 
RECORDERS 
SHOW 


25,000 
a year 


savings 


HOT PHOSPHATING LINE— COLD BONDERITE LINE — 
5742 ibs. steam per hour 1561 ibs. steam per hour 


eee WITH COLD BONDERITE SYSTEM 


A manufacturer of household appliances decided to find out for himself! Steam 
recorders were hooked to two identical 5-stage phosphating lines—one using 
conventional hot solutions and the other line using the Cold Bonderite System. 

Steam consumption on the “hot’’ line measured 5742 pounds per hour; the 
Cold Bonderite line used only 1561 pounds per hour. A difference of 4181 pounds, 
or 72.8°>! 

Converted to dollars, the manufacturer estimates that Cold Bonderite, on all 
his production, will save $25,878 per year. 

He is changing his other phosphating lines to the Cold Bonderite System as 
quickly as he can! 

Cold Bonderite Systems operate at temperatures from 40 to 75° below con- 
ventional phosphate systems for surface treatment of metals. Coatings are of 
highest quality. Savings are automatic. Balanced formula- 
tion permits the use of accelerated solutions, easy to 
operate and control. You can choose between zinc or iron j 
phosphates. Spray or immersion application to fit your / Since 
production requirements. | 1914 — 

The changeover to a Cold Bonderite System is simple and _\ leader in 
quick. Act now. You can have it installed and working to \ the field 
save you money by this time next week. ‘ 

Call in your Parker representative today! 


Parker Rust Proof Company 


2178 E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE corrosion BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE—wear TROPICAL—heavy duty 


resistant paint base aids in cold forming of metals rust resistant resistant for friction surfaces maintenance paints since 1883 


Bonderite, Bonderiube, Parco, Parco Lubrite—Reg. U.S. Pat. Off 
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The 42nd Annual 
AUTOMOTIVE INDUSTRIES 


STATISTICAL ISSUE 


published March 15th 
answers countless questions 


on all these automotive subjects: 


CONSTRUCTION AND FARM EQUIPMENT— 
INDUSTRIAL TRUCKS 


Shipments and Value of 
Wheel Tractors 
Crawler Tractors 
Construction Machinery 
Farm Machinery 
Industrial Trucks 


MOTOR VEHICLES 


Statistics on 
Production 
Factory Sales 
atom itodtie atit 
Total Registrations 
i xports and Imp. rts 


Cars, Trucks, Buses. Trailers 


{viation 
Shipments of airframes Specifications of 
Wheel Tractors 
Crawler Tractors 
Off-Highway Trucks 
ny ae 
Powered R llers 


ind their value 

Registrations 

\ir Carrier Operation Statistics 

Airports and Landing Fields 
Specifications of 


Cars Scrapers 


Graders 


SOSH ESSE EEE HEEEEEHEEEEEHEEEEEEEEEEEEEEEEHEHESEEEEEEHE TEETER EEEEEE 


ECONOMIC DATA FOR MANAGEMENT 


willie e moet a 


INTERNAL COMBUSTION ENGINES 


Shipments and Value of 
Gasoline I 
Diesel | s 
Outboard Mot 
\ireraft Ei 


Corporate Profits 
Installment Credit 

W ages by Industries 

Cost of Living 
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RESERVE MY COPY 
of the A. |. Statistical Issue for 1960. Reserve 
[] One copy More than one copy 


All copies are payable in advance at a SPECIAL pre-publication price of 
$1.50 per copy—if 10 or more copies are ordered at one time, $1.00 per 
copy. (These rates for United States and Canada only.) Offer expires 
after March 10, 1960. 


Name Title 


Special Pre-Publication Offer! 


Regular price for this Issue is $2.00 
(in U. S. and Canada only)—NOW we 
are offering it to you on a pre-publi- 
cation rate of only $1.50. 


Company Dept 
Street Address 
City Zone State 


Order Your Copies Today Please enter my subscription to AUTOMOTIVE INDUSTRIES for one 
year at $2.00 (United States and Canadian personnel only if in the 
automotive manufacturing field) and get a copy of the Statistical Issue 
FREE! 

Cash enclosed Check Enclosed [] Money Order Enclosed 


Mail this to: Automotive Industries. 56th & Chestnut Sts., Phila. 39, Pa. 


Automotive INpustriEs, February 15, 1960 149 





Non-Magnetic and salt-corrosion- 
resistant Republic ELECTRUNITE® Stain- 
less Steel Tubing, Type 304, 414” 
O.D., was used to fabricate corona 
rings for a powerful East Coast Navy 
Radio Station. Despite the rather 
severe bend of the 15- and 20-foot 
rings, the fabricator reported no 
trouble whatsoever. The rings were 
ELECTRUNITE 
was bent to the correct radius. Three 


made in three sections 


lugs were welded to each section 
The ends were flared for the insertion 
of a plug used at the erection site to 
assemble the three pieces into a com- 
plete ring and suspend it from towers 
approximately 1,400 feet high. The 
fabrication was handled by Jentsch 
Buffalo, New York, 
subcontractors to Lapp Insulator Com- 


& Company, inc., 


pany, Leroy, New York 


ange, Weld, Easy-to-Fabricate 
ELECTRUNITE 
STAINLESS STEEL TUBING 


ELECTRUNITE Stainless Steel 
Tubing and Pipe are available 
in A.LS.1. chrome-nickel analy 
ses. Sizes range from %” O.D 
to 5 
available from Ye" L.P.S 
through 2” I.P.S. in ASA sched- 
ule 40S; from Ye" I.P.S. through 
4” 1.P.S in schedule 10S; and 
from 2" L.P.S. through 4” LP.S. 


in schedule 5S wall thicknesses. 


O.D. Pipe sizes are 


This fabricator needed a reliable source to supply large diameter heavy wall stainless 
steel tube for corona rings. From its large size range, Republic was able to provide the 
proper tube for this vital application. 

Most experienced welded tube maker, and world leader in the production of stainless 
and alloy steels, Republic has all the facilities to qualify as your number one source. 
Complete range of sizes, gages, wall thicknesses. Broad distributor stocks. Large in- 
ventories of mill stocks to draw on. Top reputation for quality and for ability to meet 
deliveries. Technical and metallurgical assistance. Fast service: price and delivery quota- 
tions to you within twenty-four hours. 

For applications requiring pressure-tested tube, Republic offers exclusive FARROWTEST 
—the ultimate in non-destructive testing. This eddy-current test probes for and detects 
defects so minute they pass other, less positive tests. Tube quality is measured for you! 

Send in your inquiries for Republic ELECTRUNITE Stainless Steel Tubing and Pipe. 
You'll like the product... and the service. 








REPUBLIC NYLOK” STUDS SOLVE FASTENING PROBLEM for 
Gravely Tractors, Inc., Dunbar, West Virginia. Problem: 
Find a dependable fastening method for tractor-attached 
rotary cultivators. Fasteners must withstand constant shocks 
and pounding of rotary cultivating. Solution: Use Republic 
NYLOK Studs. A special nylon insert assures positive locking 
at any position, even under severe shock, vibration, 
tension. Prevents all play. Utilizes metal-to-metal contact 
of opposing threads for locking. Republic NYLOK Fasteners 
—studs, nuts, cap screws—ore re-usable. Nylon insert 
resists heat, cold, moisture. Mail coupon for facts. 


REPUBLIC HIGH STRENGTH STEEL SOLVES WEIGHT PROBLEMS in Hydro E-Z Pack 
enclosed truck bodies, manufactured by Hercules Galion Products, Inc., Galion, 
Ohio, for haulers of refuse and garbage. Use of Republic "50" High Strength 
Steel reduces body weight, permits increased payload on smaller chassis, and the 
hauler makes fewer trips to the dump. Republic "50" stands up under heavy force 
of packer blade, resists corrosive action of refuse, and abrasive effects of cans, 
crates, and other materials. To find out how Republic High Strength Steel can pay 
off in your application, send coupon. 


REPUBLIC STEEL WIRE of consistently uniform quality that assures accurate, easy 
forming with adequate strength and toughness to meet the most difficult design 
and forming problems. Strong, ductile, tough, Republic Steel Wire is available 
in many types and in a wide range of gages and physicals for almost any 
product you can imagine. The variety of products illustrated above are examples 
of “imagenuity in wire" — engineering imagination plus modern business ingenuity. 
Write for more information. 





REPUBLIC STEEL 


Walls Wialex, Rimge 
of Slivalard, Sols and, Sleek Prodi 


REPUBLIC STEEL CORPORATION 

DEPT. Al-8737 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 

Please send more information on the following products: 
2 Republic ELECTRUNITE Stainless Steel Tubing 

0 Republic High Strength Steels 02) NYLOK Fasteners 
0 Republic Wire 


Name 








Company__ 


Address 








Se 


Circle 194 on Inquiry Card for more data 





NAT’S 
quick facts 

about 
Fasteners... 


- 


y, 


Cee ty 
AMERICAN NATIONAL 
THREAD FORM 


——————-@—_ DIRECTION OF LOAD ON THREAD 


Can any fastener 


actually become tighter in service? 


WELL, HARDLY. NOT JUST AWY FASTENER... 


But self-locking, extra-strength LOK- 
THRED® bolts, studs and screws do, and 
even after long service you can expect 
their breakaway removal torque to aver- 
age about 70% higher than at installation. 

Here's the reason. Just take a look at 
the LOK-THRED profile. Notice the 
extra-wide root? And its converging 
angle? It’s held, strictly by design, to 
exactly 6 degrees. 

Now, see what happens, as you drive 
any LOK-THRED fastener. It re-forms 
the metal of the receiving thread, squeez- 
ing out every void, and forming an inti- 
mate metal-to-metal contact. And each 
of the angled roots becomes a 6-degree 
tapered wedge, with the loading con- 
stantly pulling against it to make its 


anchorage even firmer. 


California Division, The National Screw & Mfg. Company 


Circle 187 on Inquiry Card for more data 


That's why LOK-THRED fasteners 
actually do become tighter in service. 
They're self-sealing, too... fluids can’t 
leak past them. And yet they're fully re- 
usable... require no selective fits...can 
be used with ordinary tools. 

Take our word for it, there are plenty 
of reasons* why LOK-THRED is supe- 
rior for many kinds of fastening... and 
we'll be glad to help you develop any 
applications to your own products. 


*They’re all given in 
National’s LOK- 
THRED booklet, with 
plenty of supporting 
data. Write for your 


copy. 


3423 South Garfield Avenue, Los Angeles 22, California 
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CDF CELORON GEARS ARE 
QUIET, WEAR LONGER 


Why plastics for gears? Because lami- 
nated-rim molded Celoron® gears are 


quiet (eliminate the annoying noise of 


chain timing and metal-to-metal gear- 
ing). Because they reduce heat and wear 
on mating metal gears, thereby reducing 
repair costs and preserving accuracy 
throughout the life of the engine. 


Strength. Stamina is built into every 
CDF Celoron gear. Stronger teeth, 
longer running life, and smoother per- 
formance are characteristics of the 
Celoron gear. No type of “cheaper” 
gear construction has yet proved as 
satisfactory. 


What it is. Each CDF Celoron gear 
blank is molded of laminated and 
macerated cotton cloth impregnated 
with a special phenolic resin. Gear 
teeth are cut in the laminated rim. 


Repeated tests prove the high impact 
strength, the great wear-resistance, and 
the low tone frequency of this “silent” 
gear material. 


Design and purchasing men interested 
in adapting Celoron gears for engine- 
timing and other needs may obtain full 
technical data (properties, horsepower 
ratings, etc.) by writing to the Celoron 
Division of CDF at Bridgeport, Penn- 
sylvania. 


COMPLICATED PLASTICS 
PARTS AT LOW COST 
THROUGH POSTFORMING 
CDF DILECTO 


How it’s done. Briefly, postforming 
is effected by heating a special grade of 
CDF Dilecto® laminated plastics until 
it’s pliable, and then forming it in an 
unheated, inexpensive mold. 


Less expensive. When you postform 
Dilecto parts, you generally save money 
all around: Lower die costs (often 
wood or plastics is entirely satisfactory); 
lower retooling costs to meet new 
specifications; lower labor costs—these 
are a few of the savings made possible 
through postforming of Dilecto. 


Why Dilecto? Where you need high 
strength-to-weight ratio, superior elec- 
trical and chemical properties, light 
weight, easy machinability, and excellent 
resistance to abrasion, weathering, and 
moisture—CDF Dilecto laminated plas- 
tics give you the best combination. CDF 
delivers either the Dilecto stock or the 
completely fabricated parts as specified. 


Special Dilecto grades. For better 
response to severe bends and deep 
draws, and for the ability to take the 
most involved forming without frac- 
turing, choose one of the special post- 
forming grades of Dilecto, described 
in CDF Technical Bulletins 11,110 and 
11,140. Most of the standard Dilecto 
grades, though, can be postformed to 
some degree. 


SMALL ELECTRICAL PARTS 
BY THE MILLIONS 


CDF specializes in the complete fabri- 
cation of plastics and fibre components 
for automotive and aircraft use. These 
breaker-arm bushings were made from 


a 


automatic 


tubing on 
machines, by men who know best how 


Dilecto screw 
to cut costs in working laminated 
plastics. Investigate CDF’s extensive 
fabricating facilities—let CDF do the 
whole job, and assure your own pro- 
duction deadlines. 


NEW CDF LITERATURE « For Bulletins referred to in this advertisement, or for recommendations 


relating to your current problem in electrical 


Please send the following Technical Bulletin(s): 


LJ} Celoron Molded Gears, Bulletin C-58 


LJ Dilecto Postforming Grades, Bulletins 11,110 ana 


11,140 


C) Please have a CDF representative call to 


discuss my electrical-insulation problems in detail 
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insulation, send this coupon. 
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Street Address 





Zone____State 





City 





CONTINENTAL-DIAMOND FIBRE 


A sussiDiarY oF THE ~ABapahe- COMPANY + NEWARK 2, DEL. 
In Canada: Continental-Diamond Fibre of Canada Ltd., 46 Hollinger Road, Toronto 16, Ont 


Circle 195 on Inquiry Card for more data 








AUTOMOTI 


A CHILTON 


INDEX 


This Advertisers’ Index is published as a convenience and not as a part of the advertising contract. Every care will be 


taken to index correctly. No allowance will be made for errors or failure to insert. 


mention AUTOMOTIVE INDUSTRIES 


TO ADVERTISERS 


When writing to advertisers please 


To get catalogs, engineering data, or other additional information from advertisers, 
please circle appropriate number on post card at back of this issue. An inquiry card 


AMP Inc 

Adams Co., Inc., R. P., Inc. 
Adjustable Bushing Co 

Allegheny Ludlum Stee! Corp 
American Chain & Cable Co., Inc. 
American Society of Tool Engineers 
Armco Steel Corp 

Automotive & Aircraft Div 


Auttmotive Industries 


Babcock & Wilcox Co. (Tubular 
Products Div.) 


Bendix Aviation Corp 


number appears at the bottom of each advertisement 


Products Div 134-135 


Bendix-Westinghouse Automotive 


Air Brake Co. 35-36 


Bethlehem Steel Co. 


Brown-Lipe Chapin Div 


I 
12 


Budd Co 30-31 


Buffalo Forge Co 


136 


Buhr Machine Tool Co. 146-147 


Bundy Tubing Co 90-91 


Burton Auto Spring Corp 


Cc 


Carter Carburetor Div. of ACF 


Industries, Inc. 


Clark Equipment Co. 


154 


137 


29 
23 


Clearing Div. U. S. Industries, Inc. 125 


Cleco Air Tools Div. Reed Roller 
Bit Co. 


Continental-Diamond Fibre Corp. 
Continental Motors Corp. 
Continental Screw Co. 


Copperweld Steel Co. 
Ohio Seamless Tube Div. 
Superior Steel Div. 


D 
Dana Corp. (Spicer) 
Dayton Rubber Co. 
Delco-Remy Div. 
Dow Chemical Co. 
Dow Corning Corp. 


du Pont de Nemours Co., Inc. 
Elastomer Chemicals Dept. 


Dykem Co. 


Eaton Mfg. Co. 
Pump Div. 


Enjay Co., Inc. 


Evans Products Co. 


F 
Fairfield Mfg. Co., Inc. 


Federal-Mogul-Bower Bearings, Inc. 
Federal-Mogul Div. 25 


National Seal Div. 42 


Flexonics Corp. 
Ford Motor Co. 
Fram Corp. 

Fuller Mfg. Co. 


G 
Garlock Packing Co. Plastic Div. 
Gisholt Machine Co. 32 
Goodyear Tire and Rubber Co. 128 
Goshen Rubber Co., Inc. 114 
Great Lakes Steel Corp. 18-19 


Gridley Machine Div., New Britain 
Machine Co. 107-108 


H 
Hansen Mfg. Co. . 126 


Harrington & King Perforating Co., 
Inc. 120 


Hassall, Inc., John 122 
Heald Machine Co. 2nd Cover 


International Business Machines 139 


J 


Johnson Products, Inc. 


K 
Kelsey Hayes Co. 143 


Kendall Co. .. 96-97 
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Lamb Electric Co. 92 
Lindberg Engineering Co. 132-133 
Lipe-Rollway Corp. 127 


M 
Mallory & Co., P. R. .... iene ee 
Marbon Chemical Div. B-W Corp. 46 
Midiand-Ross Corp. 105 
Minneapolis-Honeywell . ae 


N 
Nadella 
National Lock Co. 
National Screw & Mfg. 
National Seal Div. 
National Tube Div. 
New Britain Machine Co. (Gridley 
Machine Div.) 107-108 


New Departure Div. Back Cover 


Perfect Circle Corp. 


Purolator Products Inc. 


R 


Reed Roller Bit Co. 
Cleco Air Tools 29 


Reeves Bros. Inc. 110 
Republic Steel Corp. 150-151 
Rochester Products Div. 5 
Rockford Clutch Div. 100 
Rockwell Standard Corp. 
Transmission & Axle Div. 


Russell, Burdsall & Ward Bolt and 
Nut Co. 52 


S 
Sealed Power Corp. tt 
Shakeproof Div., Ill. Tool Works 121 
Sharon Steel Corp. 15 
Snyder Tank Corp. 104 
Southern Screw Co. 13 


Timken Roller Bearing Co. 


Tinnerman Products, Inc. 


U 
United States Axle Co., Inc... 
United States Steel Corp. 


Vv 
Vanadium Corp. of America 131 


Vickers Inc. Div. Sperry Rand Corp. 
44-45 


Ww 
Wagner Electric Corp. 
Waterous Co. 
Waukesha Motor Co. 
Wheland Co. 


Norton Co. oar 
Stewart-Warner Corp. 130 


Sun Oil Co. 21 
o : Yoder Mfg. Co. 


: , Superior Steel Div. 
Ohio Seamless Tube Div. Copperweld Steel Co. 33 Young Radiator Co. 
P T 
Packard Electric Div. 
Parker Rust Proof Co. 


Thompson Products 


Ramco Div. Zollner Corp. 3rd Cover 


TRU-LAY PUSH-PULL DATA FILE 
SHOWS HOW TO SIMPLIFY + 
AND IMPROVE DESIGN = «= 


COMPLEX MECHANICAL | 


Quantity 
AO) DUST R TO) 


eo 

Push-Pull remote con- 

trols, shown here, are 

flexible, have but one 

= moving part, and give a 

" | | lifetime of accuracy. ) 
’ Mechanical linkages are 

WA fs complex, are made of ws 
‘E many parts, wear at GREY IRON CASTINGS 





many points, and pro- 

duce increased back- 

PUSH-PULL Uy lash, lost accuracy, and 
: vibration rattles. 











ONE OF THE NATION'S 
LARGEST AND MOST MODERN 
eee tae PRODUGTION FOUNDRIES 


gineering bulletins— . 7 =~ 
will show you how these | a 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more use- 
ful, easier to sell, with 
Push-Pull controls. 
.) Write for your Data 
% 2 File today. 


‘Automotive and Aircraft Division AEC 
| AMERICAN CHAIN & CABLE 


601-H Stephenson Bidg., Detroit 2 
6800-H East Acco Street, Los Rapetes 22 
929-H Connecticut Ave., Bridgeport 2, Conn. 


Circle 196 on Inquiry Card for more data 





TITTLE Lh bdbbeddeddadaddidubddedddddddddedddude 





ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


: MAIN OFFICE AND MANUFACTURING PLANTS 
Oo. CHATTANOOGA 2, TENNESSEE 





Circle 197 on Inquiry Card for more data 
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INSTANT 


Waterous cs 


DEPENDARLE 16866 


WATEROUS’ FULL-TORQUE, 
SPLIT-SHAFT PTO 


This new WatTeErRous PTO is offered for driving a 
wide variety of hydraulic and other accessory equip- 
ment—from augers to portable mills. Get full power; 
forget separate engines with their extra cost, space 
and weight. The WaTErRous Electro-Matic control 
is operated from the cab or other desired location; 
assures quick, positive engagement. Multiple out- 
put shafts plus a wide variety of ratios, from one- 
half to twice engine speed, make the WATEROUS 


PTO truly “custom engineered” to your needs. 


EASY TO INSTALL. Three-point suspension between 
frame rails leaves drive-line angle intact. 


Built by pioneers in the automotive field. Heavy duty 
split-shaft PTO’s. Truck transporter pumps. Fire and 


marine pumps. For information, write: 


WATEROUS COMPANY 


80 East Fillmore Avenue, St. Paul 7, Minnesota, Dept. 60P1 


Circle 198 on Inquiry Card for more data 
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The high quality of 
NATIONAL LOCK 
FASTENERS 


is more than skin deep 


Quality wire is the basic ingredient for 
quality fasteners. That's why, at National Lock, 
quality control starts with elements of the raw 
wire. Here, a unique spectograph is used 
to make a complete qualitative analysis of 
the metal that goes into National Lock fasteners 
and cold-headed products. And, too, size, 
thread dimension, finish and other exacting 
customer specifications are checked with equal 
vigilance and thoroughness. National Lock 
fasteners are quality made inside and out to 
assure long-term, dependable performance. 


STANDARD AND SPECIAL-PURPOSE FASTENERS 
FOR AMERICAN INDUSTRY SINCE 1909 


NATIONAL LOCK COMPANY 
FASTENER DIVISION, ROCKFORD, ILLINOIS 


Circle 199 on Inquiry Card for more data 
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Technical Literature 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ 


Products and Services 


Data; 


and more Information on New Production 
Equipment and New Products described edi- 
torially in this issue 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on 
Inquiry Postcards, and mail promptly 


Hose Assemblies | 


A 31 page catalog, containing 
many illustrations and charts, de- 
scribes the right and wrong way 
to install high pressure hose assem- 
blies and couplings. Pressure ca- 
pacity and specifications plus selec- 
tion and design data are also in- 
eluded. Eastman. 


Hydraulic Shears 2 


An eight page catalog covers a 
line of hydraulic shears that have 
a capacity range of 8 ft of % in. 
to 12 ft of 1% in. mild steel. Con- 
tained is a chart that lists 28 speci- 
fications for 39 different shears. 
Safety, design and fabrication data 
are also given. Verson Alisteel 
Press Co. 


Switch Assemblies 3 


Design, engineering and applica- 
tion information are covered in an 
illustrated catalog that covers a 
complete line of toggle switches 
and switch assemblies. There are 
many charts and drawings show- 
ing operating characteristics and 
electrical components. Micro Switch 
Div., Minneapolis-Honeywell Regu- 
lator Co. 


Tube Furnaces 4 


A modern and expanded line of 
electric furnaces, with tempera- 
ture ranges up to 5000 deg F, is 
described in a recently released 
bulletin. A chart shows specifica- 
tions, capacity and application 
data. Harper Electric Furnace 
Corp. 


Tool Tips 5 

A seven page, illustrated booklet 
describes many machine tools and 
gives information on minimized 
producton costs. Ex-Cell-O Corp. 


Coated Wire 6 


A technical bulletin on the 
permaluster process contains a 
chart, engineering data and opera- 
tion information. Permaluster Inc. 


Position Encoders 7 


Four page bulletin number 316-A 
gives a general description of a 
line of geared shaft position en- 
coders. Principles of operation, 
illustrations, technical information 
and other bulletin numbers are 
shown. Datex Corp. 


FREE LITERATURE---USE THESE POSTCARDS 


(Please turn page) 


2/15/60 


Postcard valid 8 weeks only. After that use own letterhead fully describing item wanted. 


Please send further information on items circled below. 
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Permit No. 36 


New York, N. Y. 
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TECHNICAL LITERATURE 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ Products and Services Data; and 
more Information on New Production Equip- 


ment and New Products 


described editori- 
ally in this Issue. 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers 


cou want on the 


Inquiry Postcards and mail them promptly 


Circuit Breakers 8 


The new comprehensive 60 page 
Speedfax catalog contains numer- 
ous charts and design information 
designed to aid in application selec- 
tion of the circuit breaker. This 
three section, illustrated catalog 
gives specification and engineering 
data and a new price list. /-T-E 
Circuit Breaker Co. 


Magnetic Plugs 9 


There are 32 magnetic 
listed in a chart with 7 speci- 
fications shown to aid in design 
and selection of the proper plug 
and use of that plug. Lisle Corp. 


plugs 


Power Units 10 


Engine and power unit ratings 
are covered in a six page, illus- 
trated data chart that is laid out 
for “quick reference.” Waukesha 
Motor Co. 


Controls 11 


Bulletin 110 entitled “A Guide to 
Industrial Electrohydraulic Servo 
Components and Systems” has 
been published in a 20 page book- 
let. It is designed to provide en- 
gineers with a current summary 
of the basic principles and poten- 
tial applications of electrohydraulic 
servocontrol mechanisms. Moog 
Servocontrols, Inc. 


Self-Locking Nuts 12 


Two bulletins are available on 
an aluminum nut line that features 
stainless stee] threads in an alu- 
minum case body. They contain 
charts, illustrations and engineer- 
ing information. Waltham Preci- 
sion Instrument Co. 


Diesel Engines 13 


A new brochure describes and 
illustrates diesel engines. Specifica- 
tions, technical and engineering 
data are covered. Charts and 
graphs show fuel economies and 
operating characteristics. Jnterna- 
tional Harvester Co. 


Industrial Laminates 14 


A new comprehensive, 16 page 
catalog lists applications, special 
features, detail characteristics and 
sizes available in 50 grades. Com- 
plete charts show a wide range 
of technical information. General 
Electric Co. 


Conversion Chart 15 


A very useful wall chart lists 
common conversions such as: 
inches to centimeters; watts to hp; 
atmospheres to Kgs/ sq cm; cm/ 
sec to miles/ hr; cu-ft to liters; 
microns to meters; quintal to lbs 
and many other odd and hard to 
find conversions. Precision Equip- 
ment Co. 
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Furnace Brazing 16 


There are 18 different subjects 
covered in a new 50 page catalog 
describing components, applica- 
tions and technical problems in 
furnace operations. General Elec- 
trie Co. 


Housings Catalog 17 


Explosion-proof design informa- 
tion, detailed drawings, photo- 
graphs and a dimension chart all 
describe a complete line of cast 
aluminum housings. Many other 
items in this and related lines are 
also covered in this 15 page book- 
let. Adalet Mfg. Co. 


Hydraulic Motors 18 


A comprehensive 72 page catalog 
gives full design details and op- 
erating characteristics on a com- 
plete line of hydraulic pumps, 
fluid motors and valves. This well 
illustrated material contains many 
performance charts and engineer- 
ing data. Denison Engineering 
Div., American Brake Shoe Co. 


Fatigue Testing 19 

A bulletin describes a versatile 
line of fatigue testing machines in 
the 12,000 to 300,000 lb range. It 
covers load range, stroke and fre- 
quency data. Riehel Testing Ma- 
chines, Div of American Machine 
and Metals, Inc. 


Heavy Duty Lathe 20 


A new eight page booklet, that 
is fully illustrated, covers the spec- 
ifications and capacity of a new 
lathe. Nebel Machine Tool Corp. 


Stainless Tubing 21 


A new 34 page booklet gives 
design details, corrosion resistance, 
grades and various size informa- 
tion on stainless steel tubing. Ap- 
plications, charts and specifications 
are covered also. Allegheny Lud- 
lum Steel Corp. 


Accessory Catalog 22 
“Tedeco Aviation Grade Gear 
Case Accessories” is the name 
given to a new catalog offered to 
industry to aid in the selection 
and application of a complete line 
of drains, plugs and accessories. 
Technical Development Co. 


Hand Torches 23 


A complete line of hand torches 
for gas cutting and welding is cov- 
ered in a 36 page catalog that in- 
cludes specification charts and all 
pertinent information to aid in 
the proper selection for specific 
applications. Air Reduction Sales 
Co. 


Electric Plants 24 


A special folder lists a complete 
line of gasoline engine-driven elec- 
tric generating plants. Charts 
show capacity watts and other im- 
portant specifications. The capac- 
ity covered by these charts is in 
the 500 to 85,000 watt range. 
There are also illustrations in this 
material. D. W. Onan and Sons 
Ince. 


Precision Inspection 25 


A four page booklet describes a 
new line of gamma radiography 
machines that have been primarily 
designed for under-the-surface in- 
spection by non-destructive testing. 
These machines are said to be also 
applicable to other phases of in- 
spection. This booklet shows speci- 
fications, applications and engi- 
neering design data for 16 ma- 
chines. Radiation Engineered Ser- 


vices. 


Stainless for Cars 26 


A colorful brochure contains il- 
lustrations of an automobile and 
a truck “of the future.” Various 
components of these ultra modern 
vehicles are shown in separate 
dimension drawings and cutaway 
views. McLouth Steel Corp. 


Polishing Wheels 27 


New literature and catalogs 
describe an expanded line of in- 
flated and expanding polishing 
wheels, sanding drums, belt sand- 
ers and expanding cones. Nu- 
Matie Grinders, Inc. 


Synclinal Filters 28 


Complete engineering and design 
information is shown in numerous 
charts and illustrations that are 
included in a catalog that describes 
a complete line of industrial filters. 
Specific application data, and use 
of these filters with hydraulic oils, 
coolants and lubricants is also 
covered. Marvel Engineering Co. 
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TECHNICAL LITERATURE 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ Products and Services Data; and 
more Information on New Production Equip- 


ment and New Products 


described editori- 
ally in this Issue. 
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Thread Root Data 29 


Thread root problems are dis- 
cussed in an interesting booklet 
ealled “The Root of the Thread.” 
There are charts, graphs and il- 
lustrations to show the result of 
tests made on fatigue machines 
and theory information as to the 
design and strength of various 
types of threads. Standard Pressed 
Steel Co. 


Salt Bath Furnace 30 


Aluminum dip brazing, anneal- 
ing, solution heat treating and 
many other operations and proc- 
esses are covered in a new, illus- 
trated catalog offered by the Lind- 
berg Engineering Co. 


Design Catalog 31 


A twelve page condensus of a 
one-hundred-forty page catalog 
has been published specifically for 
the design engineer. All basic en- 
gineering data and specifications 
on various size and type nuts is 
included. There are many illustra- 
tions, cut-away drawings, charts 
and graphs shown also. National 
Machine Products Co. 


Electric Plants 32 


This new eight page booklet 
describes a line of diesel powered 
electric plants. [llustrations, mod- 
el specifications and standard 
equipment are given. Kohler Co. 


Multi-Arc Welding 33 


Technical and economic signifi- 
eance of recent developments in 
multi-are welding are highlighted 
in an illustrated bulletin. A sche- 
matie drawing along with technical 
and specification information fully 
shows this operation. J. B. Not- 
tingham & Co. 


Numerical Contro! 34 


Four sections and twenty pages 
discuss industrial problems, appli- 
cations and questions about numer- 
ically controlled machines. This 
material contains many illustra- 
tions and discriptions of Numera- 
Trol, the trade name for machines 
manufactured. Ex-Cell-O Corp. 


Industrial Dryer 35 


This new four page bulletin il- 
lustrates typical installations for 
industrial applications. T y pical 
oven material handling set-ups are 
covered also. J. O. Ross Engineer- 
ing, a Div. of Midland-Ross Corp. 


induction Heating 36 


A technical fact and specifica- 
tion brochure concerning induction 
heating equipment contains charts, 
graphs, illustrations and engineer- 
ing data. It has an alphabetical 
index in the front for easy refer- 
ence to the information contained 
in its 54 pages. Induction Heating 
Corp. 
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tops Ring Groove Wear 


Everywhere, engine builders and transport 

operators enthuse over the performance of Z¢ 
Bond-O-Loc Pistons — “The greatest mileage f 
have ever used. Top ring groove wear proble 
are eliminated by the ‘Ni-Resist’ Iron section 

permanently incorporated with the double ba 
both Al-Fin metallurgic and the exclusive Zol 
mechanical lock.” For longer piston life, bette 
performance and lower maintenance cost, w 
your immediate test of Bond-O-Loc advantag 


7 
CROSS SECTION VIEW FRONT SECTION VIEW INSIDE SECTION VIEW 


. Reverse angle designed top ring section with tapered flutes, 
ADVANTAGES OF dovetail locks in all directions. 


——__  pacmeates eal . Positive mechanical interlock prevents any movement. 
TOP SECTION VIEW 3. Reduces weight 25% to 30% with lower inertia stresses. 
. Increases surface areas carrying inertia load. 
Ww ; 
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PRECISION PRODUCTION FROM ENGINEERING TO FOUNDRY TO FINISHED PISTONS 





PRODUCT INFORMATION 


In New Departure’s full-time noise analysis 
program, a unique sound booth and special 
electronic sound level equipment are used to 
pinpoint and evaluate electric motor noise. 
Inside the booth, a condenser microphone picks 
up air-borne noise from the running motor. 
Outside, the signal is electronically registered 
and recorded. 

By changing one variable at a time, such as 
bearing or mounting design, or lubricant, N/D 
engineers are able to select the proper com- 
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How "Sey Minimizes Electric Moror No/se / 


bination that results in the quietest motor 
operation. That’s why you'll find New Depar- 
ture precision ball bearings specified for electric 
motors to be used in quality home appliances, 
instruments, fans, hand tools and other appli- 
cations ... for greater consumer sales appeal. 
If you have an electric motor noise problem, 
contact the N/D Sales Engineer in your area. 
For additional information call or write New 
Departure Division, General Motors Corpora- 
tion, Bristol, Connecticut. 
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